THE 


Theoriques of the ſeuen Planets, ſhewing 


all their diverſe motions, and all other Accidents, cal- 


[ed Paſſions, thereunto belonging, Nowmoreplainly ſerforth in 
our mother tongue by M. Blundenile,than euer they haue been heretofore ip any 
other tongue whatſocuer, and that with ſuch pleaſant demonſtrariue figures,as eve- 
ry man that hath any skill in Arithmeticke, may eaſily vnderſtand the ſame, 
' A Booke moſt neceſſarie for all Gentlemen that are defirous ts beskil- 
full in Atronomie,and for all Pilots and Sca-men,ar any others 
that love to ſeruc the Prince on the Sea, or by the 
Sea to traucll into forraine Countries. 


Whereunto is added by the ſaid Maſter 


Zlundeuile, a breefe Extract by him made, of Magi- 


1 his Theoriques, for the better vnderſtanding of the 
Pcurtcnicall Tables, to calculate thereby the diucrſe mo< 
| tions of the ſeuen Planets. 


There is alſo hereto added, The making,deſcription, 


and vſe, of two moſt ingenious and neceſſaric Inſtruments for 
Sea-men, to find out thereby the latitude of any Place wpon the Sea 


ar Land, inthe darkeff might that #4, without the helpe of Sunne, Moone, or Starre. 
Firfl inwented by 2M, Dofor Gilbert, a moft excellent Philsſopher, and 
one of the ordinarie Phyſicians to her Maieftie: and nowhere 


prainely ſer downe in our mother tongue by 
Matter Blundeuile, 
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I, He deſcription of the clenenth heanen or firſt mo- 
uablegtogether with ſuch definitions as are contai- 


ned therein, 216, 
2, Of the tenth Heagen, 217, 
3. Of theninth Heauen, 220, 
4. Of theeizht Heauen, —2R34.; 
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The making,deſcription,and vie,of two moſt ingeni- 
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of is deſcribed in Pg. 280, And the other in 287, 


'» To the Reader, 


o— 2 — — - <<w — _ 


Eing aduertiſed by divers ofmy good 
friends,how ſauorably ic hath plealed 
the Gentlemen, both of the Courtand 


Country,and ſpecially the Gentlemen 
of the Innes of Court, to accept of my 


partly out of Purbachins, and of his Commentator 
Rernholdur, allo our of / opernicrs, but moſt out of 
MeFelyn,whom | haue cheefely followed, becauſe his 
method and order of writing greatly contenteth my 
humor. I hauealſo in many things followed Magines, 
a later vyricer, vvho came not vnto my hands, before 
that | hadalmoſt ended the firſt part of my booke, 
neicher ſhould | hauehad him arall,ifm y good friend 
M. Doctor Browne,one of the ordinarie Phy licians 
co her Maiettic,had not gotten him for me, with which 

A it good 


To the Reader. 
good Doctor T haue had in times paſt at Norwiche 


many learned conferences, and hauereceiuedat his 
hands many good documents, whom I take tobe {o 
yniuerſally learned inall manner of good and liberalf 
Sciences,asany other that | know in theſe daizs? and 
beſides his greatlearning,l know him to be ery wile 
and honeſt, which two vertues I vviſh to raigne in all 
learned men, becauſe they be the greateſt ornaments 
thar belong to learning , I haue deuided this my 
bookeinto two parts,whereof the firlt part treateth 
of the diuers motions of the Planets;and the ſecond 
part,of their Paſsions; and that ſo plainely, and vyith 
ſuch facilitie,as I hope that euery man of a meane ca- 
pacitie may ynder{(tand the ſame. For I chought good 
to collect our of the foreſaid Authors no more but 
thatvyhich onely was meet and fic for that purpole, 
praying all thoſe that be learned, hereaiter to addeto 
this my booke any neceſlarie thing, that I through 
ageand vyant of cleareſight, haue negligently omit- 
ted, Ando I leaueto trouble you, praying you 
to take this my labour in good part, ſo 
{hall I haue juſt cauſe to thinke 
the ſame well beſtow- 


ed. Vale. 


I 


THE THEORIQVES 
of the ſeuen Planets, ſhewtng all their 
diuerſe motions, andall other accidents 


(called paſſ1ons )thereunto belonging. 


[Ith euery art hath his proper tearmes, 
without the knowledge whereof,no art 
is caſily learned : Minding therefore 
here totreat of the Theoriques of the 
S AY | Planets, I thinke it beſtfitſt tro ſet down 
A _ta> . 
——==4ll thetearimes together with the true 
ſ1gnifications thereof : which tearmes, thoughthey bee 
manifold, yet they may be all reduced into {euen, For 
whatſocuer tearme it bee, it ignifieth either a point, a 
centre,aline,a circle, a lemicircie, a portion of a circle 
otherwiſe called an arche, or an orbe, called in Latine 
Orvis, which is as much to ſay, as a round hoope or ” 
{phere,hauing breadth and thickeneſle, and ſometime 
Itistaken fora circle. And you lee here, thatI make a 
ditterence betwixtapoint and a centre ; forthough eue- 
ry centre isa point, yet cuery point 15 not acentre. A- 
gaine, I make a difference betwixta circle and an otbe; 
torthough they beelike, in that they both haue round 
{nape,yerthey differ,in that the orbe hath both breadth 


and thickenefle,and the circle hath neither, But beiore 1 
B E define 
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definethetearmes belonging tothe Theorique of anie 
Planer, Ithinke it beſt, according to the method and 
order vied by :Michaell Meſilyn, to ſer downe foure 
principallintentions, meet to bee vied in deſcribing the 
Theorique of cueric Planet: of which foure intentions, 

1, The firſt is to ſhew of how many particular orbes 
cuery Theorique conſliſteth. 

2. Theſccondistothew towards what part ſuch orbes 
are moucd, and in whattimethey make their ceno]uti- 
ons,and allo vpon whatcentres or poles they make their 


regular mouings. 
3- Thethird intention, is plainely to deſcribe allſuch 


points, lines,arches, ſemicircles, and ſuch like things as 
areneedfullio be knowne for the calculating of the mo- 


uings of any Planer. 
4. The fourth intention, is to ſhew how much ati- 


tude cuery Planet(bauing latitude)bath : for every Pla- 
- nethath latitude, more or leſle, the Sunne onely excep- 
ted,which hath no latitude, becauſe he neuer departeth 
from theEclipticke line, with whole Theorique 1 mind 


herefirſt ro deale. 
Why deale you firſt with the Theorique of the Sun ? 


Orfoure cauſes, Firſt,becauſe his Theorique 15 more 
caſte than all thereſt, 
Secondly, as well for that he excelleth in dignitie all 
the other Planets, as alſo for that the mouing ot all the 
other Planets dependeth vpon his mouing: which voles 
it beknown,none of the others can be throughly known, 
Thirdly,for that the mouings & reuolutions ojall the 
reft ofthe Planets are counted by hisyearlyreuolutions, 
FT non We nr OW” Fourthly, 
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Fourthly, by the authoritie of Ptolomey, and other 
auncient writers, which in treating of the Theotiques, 


doe firſt begin withthe Theorique ofthe Sunne, 
No" here followeth the firſt Intention, ſhewing by 
certain figures,of how many orbesthe Theorique of 


the Sunne conliſteth, that is, of three orbes, hereafter 
deſcribed,8& are contained in this figure next following, 


T he firſt figure belonging to the Theorique of the Sunne, 
ſhewing his three orbes,and their centres,and alſs the 
two points called Augesghercaficr defined, 


'F Hough the Theorique of the Sun conſiſteth but of 

three orbes, yer youlce here,that in this figurc there 
be four orbes or circles, chat is,two black, and two white: 
maercot the vpper blacke circle, marked with the letter 
B ij Wo D.is 
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D 1s called the vpper deferent of the Auges; and the 
lower blacke circle, marked with the letter E, is called 
the inferior or lower deferent of the Aupes; and the Jar- 
geſt and preateſt whitecircle,marked with the letter C. 
1scalled the Excentricke or deterent of the Sunne, ha- 
ving the bodie of the Sunne fixed therein : and in the 
middle whiteroundle are (ct downe two prickes or cen- 
_ tres, whereof that which is marked with the letter A. 1s 
the centre of the world; and the other next aboue that, 
marked with the letter B. ts the centre of the defcrent of 


the Sun,orherwiſe called the Excentrickezand the point 
which is inthe vpper lymbe of rhe deferent of the Sun, 


marked with the letter F.iscalledin the Arabike tongue 
CAux,in Greeke CApogen,in Latine Abſis ſumma,that 
15to ſay,the higheſt point, which I meane to call in our 
tongue in the ſingular number, Auge,and in the plurall 
number, Auges: the oppoſite point whereof, marked 
withtheletter G, is called in Greeke Perizeon, and in 
Latine 4bſisima,that is to ſay,the loweſt Auge. Iris al- 
ſo called Oppoſirum A::2t5, that is, the point oppoſite to 
the Auge:ſoasby this figure you may perceive,that the 
point Auge isa point in thedeterent ofthe Sunne, far- 
theſt diſtantfrom the centre of the earth, and thetfore is 
called of ſome Longtor lonzitudo,that is,the fartheſt lon- 
girude,marked in the former figure with the letter F;and 
the oppoſite point to that, is called P7epior longitude, 
thatis,the nigher longitude, becauſcir isnigher to the 
centre of the carth, and is marked inthe ſaid figure with 
the letter G.There be alſo in the ſaid deferent,two other 
points of the meane longitude, whereof we {hall ſpeake 
hereafter, Youſce alſo, thatthepricke,marked with the 


letter A.is the centre of the world; &that the other prick, 
mat- 
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marked with the letter B.is the centre of the deferent of 
the Sunne, which, becauſe it is out of thecentre of the 
world, and diſtant from theſame, it is called the centre 
of theexcentricke : and the diſtance betwixt theſe two 
centres, is called in Latine excentricitas ; and Ilikewilc 
trom henceforth will call ſuch diſtance the excentricitic. 


Now deſcribe the three foreſaid circles or orbes , and ſhew 
whereto they ſerue? 


"F He firſt,called the orbe excentricke, which in the 
former figure is made white, and marked with the 


letter C, is that which carieth the body of the Sun, and 
therefore is called in Latine Deferens Solrs,andT will alſo 


call it the deferent of the Sun: in the vttermoſt circumfe- 
rence whereof, are ſet the foreſaid two Aupges, the one 
right oppoſite to the other,marked with the letters F.G. 
as betorc is ſaid. The other two blacke orbes, marked 
with the letters D.E. ate thoſe which carrie the Auges, 
& rhertore are called the deferents of the Auges, which 
be two ſcuerall orbes ; and yet ro auoid Vacuum, doe en- 
cloſe one another in {uch ſort, as the ſ{lendereſt or nar- 
roweſt part of the vppermoſt orbe, marked with the let- 
ter D.doth joineclole to the thickeſt or fulleſt part of the 
nether orbe,marked with the letter E. and theſlendereſt 
or narroweſt patt of the nether otbe, joyneth cloſe to 
the thickell or fulleſt part of the vpper orbe : and theſe 
two orbes do contain within them the orbe excentrique, 
or deferent of the Sunne, and alſo doe make the whole 
ſphere of the Sunne to be concentrique, that is to ſay, 
tohaueall onecentre withthe centre of the world : and 
yet in certaine reſpects, theſe two orbes arc allo excene 

B tr1que, 
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trique, that is toſay, hauing a centre diſtant from the 
centre of the world:for the concaue (uperficies ofthe vp- 
permoſt blacke orbe, andthe convexeſuperficies of the 
nethermolt blacke orbe, becing ſeuerally taken, haue 
the ſelfe ſame centre which the deferentoi the Sunne 
hath, which is the centre excentricke, marked with the 
letter B.All which things the former figure dothplaine- 
ly ſhew, 


Wherefore was the dcferent of the Sunne ſuppoſed to be ex- 


Sentriq Hep 


PE: three principallcauſes,Firſt,for that the moouing 
of the Sunne is vnequall,now flower,now {witter, 

Secondly,for that the bodie of the Sunne, by his vn- 
equall diſtance from theearth,ſeemeth to ourſightſom- 
time greater,and{omtimeleſſer,the groflencſle or thin- 
neſſe ofthe aire being no cauſe thereof. , 

Thirdly, for thatthe Sunne being in this or that part 
of the Zodiake,the eclipſe ofthe Moon continueth lon- 
per or ſhortertime, ſoasſhe abiderh vnder the ſhaddow = 
of the carth more one time than another, All which 
things are ſalued by ſuppoſing an excentricke, 


Is the deferent of the Sunne, and the circle excentrique,one 
ſelfe thing? 


O, forthoughthey haue borh one {clfe centre, cal- 


N ledthecentie ofthe excentrique, yer the circle cx- 
centricke is the circumference of acucle imagined tobe 
in the middle ofthe deferent, &is deſcribed by the cen- 
te ofthe Sunnes body, deuiding che deferent into two 
equal] 
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equalparts or hemiſpheres,as you may ſce intheſecond 
\_ figurenextfollowing. 


"Et 4 
The ſecond intention ſhtweth what moouing theſe orbes and 
circles before mentioned hant, and yes what poles 
and axletreesthey are turned about, 


Pore come tothedeclarationthero, it ſhall be ne- 
ceſlarytoſetdowne one other figure,containing the 
moſt part of ſuch lines, points, centres, circles, ſemicir- 
cles,and arches, as doe belong tothe Theorique of the 
Sunne,and to ſhew whatthey ſtgnifie, I ſay here forthe 
moſt part, becauſe both theſe & all thereſt ſhall be more 
fully declared, when wee come to the third Intention, 


whoſe office is to thewall ſuch things atthefull, 


—_ Oy _— — 
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Tre ſecond figure belonging to the Theorique of the Sunne, 


"HAT HH,N this figure, the outermoſt white orbe (1g- 
TRE LF nifieth the Lodiake, in which are deſcribed 


WEz te characters of hetening {1 Ignes, And 
WH the next white orbe within thar, is the dete- 
rent of the Sunne,in which 15a little circle.reprelenting 
the 
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the bodic of the Sunne,whoſe centre is marked with the 
letter H. and the two blacke orbes are the two defetenes 
of the Augesof the Sunne before deſcribed; and inthe 
middle white rundle are {et down the two centres before 
deſcribed, that is,the centre of the world, marked with 
che letter A. and the centre of the deferent of the Sunne 
marked with the letter B, Moreouer, in this fiyure arc 
drawne certainerightlines, whereof the Jongperpendi- 
culer line paſſing through both the forelaid centres,mar- 
kced with the lerters C.1D. is called the line of the Auges, 
and the oucrthwart line paſſing through the centre of 
the world to the Zodiake, marked with the letters E. F, 
ſignificth the Ax eee of the Zodiake, whole outermoſt 
ends are the poles ot the cclipticke. Then there 1s ano- 
ther ouerthwart right line paralci]cothe foreſaid line E, 
F. which paſſingthroughthe centre excentrique exten- 
deth vnto the deferent of the Sunne, from the one ſide 
to the other ſide thereof, whole outermoſt ends are the 
pules of the ſaid deferent, marked with the letters K.L. 
Beſides theſe three lines, there are three other lines, 
whereof that which paſleth fromthe centre of the world 
tothe Zodiake, marked with the letters A. G. is called 
theline of the Sunnes meane mouing . Then there is a- 
nother line paralell ro that, which paſleth trom the cen- 
tre of thedeferent to the centre or middeſt of the Suns 
bodie,marked with the letters B.H. And the third line 
paſling from the centre of the world through the mid(t - 
of the Sunnes bode, eucn to the Zodiake, 15 called the 
line of the Sunnes true mouing, marked with the letters 
A.H.I. Therearcalſo in this tigure certaine portions 
of circles called arches,which haue their proper ſignift- 
cauons, as the archof the Zodiake, contained berwixt 


C the 
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thefirſtpoint of Aries,andthe line of the Auges, mar- 
ked withthe letters E, C. is called the Auge of the Sun 
in his ſecondſignification, and the arch contayned be- 
twixt E, and G. is called the meane mouing of the Sun, 
and the arch contained betwixt E. and I. is called the 


true mouing of the Sunne, andthe arch contained be- 
twixt G. and. iscalled the equacion of the Sunne, and 
the arch contained betwixt the line ob the imeane moo- 
ving of the Sunne, and the line of the Auges marked 
with the letters C.G. is called of ſome {reumentum,and 
of ſome 4nomalia, that is,the inequalitic of the Sunnes 
moouing. All which arches ſhall be more fully ſhewed 
and declared inthe third figure next following, 

There bee alſo in this figure three little ſemicircles, 
whereof the two, marked with the letters K. P. and L.M. 
doe ſignifie thoſe circles which the poles of theexcen- 
trique doe deſcribe by the mouing ot the two deferents 
of the Auges;andthethird ſemicircle marked with the 
letters B. N, fignifieth that circlewhich the centre of the 
excentrique deſcribeth by the moving of the ſaid dete- 
rents of the Auges about the centre of the world, the 
ſemidiameters of all which circles are equal, 


Doth the Theor ique of the Sunne onely con{iſt of the three 
orbes aboue mentioned, that is, of the deferent of the 
Sunne,and of the two deferents of the Auges * 


"P Hough the auncient Aſtronomers doe appoint no 
more but thole three, yer Coprrn/cis hauing found 

by many obſeruations made byhimſelie and others fince 
their time, thatthe Auges of the Sunne doe move vn- 
equally, and thatthe excentricitic dothalter: hee there- 
ET fore 


The Theorique of the Sunne:; I! 


fore to ſalue that apparence, dooth adde another orbe 
called theexcentor of the excentrique;which indeed are 
two ſhaddowed orbes,encloſing one another like as the 
two blacke orbes doe, the ſhape whereof you may ſce 
plainely expreſſedin the ſphere of Mercuric, hereafter 
tollowing, 


Now ſhew how the foreſaid three orbes are mooned,and firft 
how the excentriqu? of the Sunne is moned, and in what 
time he maketh his revolution ? 


T Heexcentrique or defcrent of the Sunne 1s regu- 


larly moued vpon his owne centre,according tothe 
ſucceſſion of che ſ{ignes right vnder the eclipticke, and 
maketh his revolution in the ſpace of one whole yeare, 
that isin 365 dayes,andalmoſt fixe houres, and bythe 
revolution ofthis orbeis deſcribed orlimitted the Suns 
yeare. And you haue to note, tharthe tables of 4/phon- 
ſ# and the Prutenicall tables do in a manner agree, tou- 
ching the daily moouing of thisorbe, which is ,\. i, *. 
wi. and !:. f0as his ycarcly revolution containeth 365 
dayes,5. houres: /,, *. .. fauing thatthe tables of Al 
phonſus doe faile in thedaily mouing, 7. and thereby in 
the yearely revolution doe exceed the Prutenicall tables 
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IS. foas his yearely revolution containech 
365 dayes, 6 houres, :. and /*. and this is called the 

ſyderall yeare, 
The poles of this oibe doecqually obſerue the poles 
Cy FRE of 
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of rhe eclipticke,and therfore the centre of the Sunnes 
bodiedoth neuer ſwarue from the eclipticke line, 


Why doth not this Orbe alſo cary the Sunne equally about the 
centre of the world ? 


Rae that cuery circuler mooving that is equal, 
maketh in equall time in his circumference both 
equall archesand alſo equall angles,vpon the centre of 
equacion; which centrein this Theorique,is all one with 


thecentre of the excentrique marked with B. thoughin 
other Planets the centre of equacion is a ſeuerall centre 


by it ſelfe. Andthis kind of mouing is only regular vp- 
on One centre,and not vpon many or diuerſe centres, as 
you may perceiue by the third figure next following: in 
which figurethe Sun being in his excentrique, and tur- 
ning about the centre B. is ſaid ro be equall, for whillt he 
deſcendeth from F.to H. onthe left handof the figure, 
he maketh the archof his excentrique to be F,H. and 
the angle to be F, B.H. vpon his owne centre B. which 
is an obtuſe or blunt angle : bur vpon the centre A. he 
maketha leſſerangle,which is F. A. H, for that isaright 
angle; and fo by this meanesthe avgle F.B. H, ſhould 
be equalltotheavgle F. A.H. that is toſay, the greater 
rotheleſler, which is vnpoſſible. Wherefore the angles 
made vpon A.the centre of the world, are not equall to 
the angles made vpon thecentre of the equall moving, 
marked with B. and therefore the mouing of the Sunne 
about the centre of the world,appeareth to be vnequal, 
ſometime ſlower and ſometime ſwifter , according to 
the vnequal arches of the excentrique,ſubtending equal 
angles inthecentre of the world. 


How 
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How are the deferents of the Auges mouea? 


T Hey are moued about the centre of the world, and 
vpon the poles of the Eclipticke, according tothe 
ſucceſſion of the ſignes, making by vertue of the cight 
ſphere, one revolution togither with the ſaid ſphere, ac- 
cording to 4lphenſizs, in 49000 yeares, andbythis mo- 
uvingthey put forward the Auge of the excentrique by 
lictle and little into the next following degrees of the 
Eclipticke, and by reaſon of the incredible {lowneſle of 
theſe orbes in their mouing, the Aſtronomers doe not 


agree in thequantitic of their revolution. For Plolomey 
thought them robe immoouable, and the followers of 


wh i. thought their revolution to be vnequall, and 
to be made in 49000 yeares, as before, But Cepernicus 
being holpen by the obſcruations of many ages, doth 
ſhew thar theſe orbes doe paſſe through the Zodiake in 
17108 Zgyptian years,and that they paſſe through the 
orbe of the fixed ſtarsalmoſt in 50718 Zgyprian years; 
andthatthe other orbe called the excentorof the excen» 
tor, which he himſelte addethto the other orbs, doth 
make his revolution vpon his owne centre, which is the 
centre of alutle circle,contrarie tothe ſucceſſion of the 
l1gnes,in 3434 Zgyprian yeares: and by the mouing of 
this orbe, he ſheweth that the true Avge of the Sun cree- 


peth on vnequally, &rhat the excentiicitic doth alter and 
change. 


The dimenſion or meaſure of the Sunnes ſphere. 


T He greateſt excentricitie of the Sunne, according to 
the demonttrations of Coperniciss , contayneth two 
C 11 degrees, 
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degrees, ©. andii, ſuch like parts or degrees [I fay, as the 
ſemidiameterB,F. of the excentrique containeth ſ1xtie 
degrees. And the leaſt excentricitic containeth but one 
ſuch part, ©. and *. And by the demonſtrations of the 
ſaid Cepernicies, the foreſaid ſemidiameter B.F. dooth 
containe 1142 ſemidiameters of the earth. And A.B. in 
his greateſt excentricitie containeth almoſt 48 {emidia- 
meters of the earth . And the {aid A. B. in his leaſt ex- 
centricitie containeth almoſt 37 ſemidiameters of the 
earth,ſo as when the excentricicie was greateſt, and that 


the Sunne was in his Auge, according tothe line A.F. 
ſer downe in the third next figure, hee was then diſtant 


from the centre of theearth 1190 ſemidiameters of the 
earth,which diſtance Ptolomey thoughtto be 1210ſemi- 
diameters of the earth- And when the Sun was in the 
point oppoſit to the Auge,he was then diſtant fromthe 
centre of theearth,accordingtotheline A.G. fer down 
in the ſaid third figure, 1094 ſemidiameters of the earth. 
Butwhen the excentricitic is leaſt, as it isin this our age, 
thenthe Sunne being in his Auge, is diſtant from the 
centre of the earth 1179ſcmidiamerers of thecarth, but 
intheſedayes the point oppolit to the Auge, appro- 
chethnot ſo nigh totheearth, as it bath done in times 
paſt, for his diſtance now contayneth 1105 ſemidiame- 
ters of theeaith, which is further off than the former 
diſtance was, by eleuen ſemidiameters of the carth, 
And you haue to note, that one ſemidiameter of the 


carth contayneth 3436 Italian myles, and #. of a 
-myle. n 


The 
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T he th:rd Intention, [hewing what points,lines, and 
archcs are neceſſarie to be knowne touching 


the T heorique of the Sunnc. 


= Hough Thaue heretofore partly deſcribed ſuch 
vt things in the firſt and ſecond figures, yetT mind 
= once againe to declarethe ſame againe accor- 
ding to Meſtlyn, who deſcribeth euery thing, and etteth 
downe a third figure, expreffing the lame inſuch order 


as followeth. 
Secing the mouing of the Sun,by reaſon of the orbe 


excentrique,is vnequall,and that the true mouing doth 
differ from the meane mouing, for that cauſe it is necel- 


ſary to know what the point Auge and his oppoſit point 
is,and their moouing: Alſo whichare the lines of the 
meane mouing and true moouing of the Sun,and what 
is the yearely inequalitie of ſuch mouing, called of .4/- 
phonſus,argumentum, and what the meane mouing and 
true moouing of the Sunne is, and finally, what the 


Equacton IS, 


Vhat 1s the mouing of the point Ange, and of his oppoſite 
po:ut? 


JT 1s an arch of the Eclipticke, contayned betwixt the 
deginning of Aries, and theline of the Auges,which 
arch 1s called of Prirbachiies and others the Auge ot the 
Sunne,in his ſecond (ignification: for Avgein the firlt 
lenification,is only a point before delcribed in both the 

former figues, 
The 


PO 
/ 
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q Thethird figure belonging to the Theorique 
of the Sunn, 


The 
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The maintainers of .4/phonſw his tables have over 
boldly,as well here as els where, ſwarued from Ptolomey. 
in affirming the Auge of the Snnne to haue been in his 
time contrarieto his owne obſeruations; inthe 13 de- 
gree ,*,. of Gemini, fo as in theſgdayes that point ought 
tobe inthe firſt degree of Cancer: to whom no credite 
inthis matter isto be giuen, becauſe it is contrary to all 
the moderne odſeruations- 


IT bat ts the line of the meane moning of the Sunne? 


] T is a right line drawne from the centre of the world 

rothe Eclipticke,and equally diſtant trom anorherline 
drawnefrom che centre of the excentrique tothe centre 
or middeſt of the Sunne,which other line in the Theo- 
riques of the other Planers ought to be drawn from the 
centre of equacion: but becauſe in the Theorique of 
the Sunne rs centre of the excentrique, and that of 
the equacion is a!l one,the one therefore may be indif- 
terently taken for the other: and this line of the meane 
mooulng is markedin the third figure with the letters A. 
l. being paralell tothe line B. K. 


IWhat is the line of the true monine of the Sunne ? 


Tis aright line drawne from the centre of the woild, 
through the centre of the Sunneto the very ecliprick, 
repreſented herein the third figure by the letters A,K. 


'V/hat is the arch of the meane moonins of the Sunne , ana 
alſo what is the arch of his true monine? 


 Hearchof his mean mouing isan arch of thecclip: 
ticke contained betwixt the firſt point of Acies, mat- 
D ked 
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ked withtheletterE. and the line of the mean raouing 
betore deſctibed,and this arch is marked with the letters 
E.F. Andthe arch of the true mouing of the Sunne, 15 
anarch of the Eclipticke, contained betwixtihe begin- 
ningof Aries, and theline of the truemoouing of the 
Sunne, which arch is marked with the letters E.K. And 
both theſe arches are alwayes to be counted from the 
equinoCtiall point, according tothe ſucceſſion of the 
ſpnes. 

Copernicus maketh two kinds of this true mooving of 
the Sunne,thatis,fimple,and compound, counting the 
ſimple mouing from the fiiſt Rarre of the Rams horne, 
as from a beginning which is vumouable : but he coun- 
teth the compound mouing from the beginning of the 
vernall equinoxe,which is movable. 


What is theyearely 4nomalia or Inequalitie of the Sunne' 
mon ?} 


Tis anarch of the Eclipticke, contained betwixt the 
line of the Augesand the line of the Suns mooving, 
according tothe ſucceſſion of the ſignes,and this In- 
equalitieistwofold,that is,meane and true; the meanc, 
is that which endeth atthe line of the meane moouing, 
and is marked with the letters C.I, Andthetrue Incqua- 
litieis thatwhich endeth atthe line of the true mouing 
of the Sunne, and-is marked with the letters C.K, And 
this yearely Incqualicicis called the Inicqualitic or Ano. 
malic of the excentrique:butthe followers ot ©. {phon- 
ſus doe callit Argameninm Solis, 
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What is the equacion of the Sunnes mouing ? 


E 4 Hat isan arch of the Eclipticke, contained betwixe 

theline of thetrue moouing, and the line of the 
meane mouing of the Sunne,markedinthe third figure 
with the letters I. K. and this arch doth make with the 
ccatre of the world the angle K. A. I. equallto the an- 
gle A.H. B: Which angle the line of the true mouing 
together, with the line drawne from the centre of the 
eXcentrique to the centre of the Sunne, dooth com- 
prehend. And you haucto note, that when the Sunne 


is either in his Auge, or in the oppoſite point thereof, 
then there isno ſuch archart all, by reaſon that the two 


forelaid lines of the true and meane moouing doe at 
thattime meetand concurre in one, making oneſclte 
liae, but the ſaid arch is greateſt whenthe Sun is in his 
meane longitude, hercatter defined, VVhen the Sunne 
thereiore detcendeth trom his Auge towards thepoint 
oppolite of the Auge, this archto thew his true place, 
taketh away che equacion from the meane moouing. 
But when the Sunne aſcenceth trom the oppoſit point; 
towards the Auge,thenthis arch addeth-ſo much tothe 
meane mouny, 

Vheretore {1th this arch doth encreaſe towards the 
meane longitude, and going againe from thence, is 
deminiſhed;ictalicth out,thatthe moouing of the Sun, 
which 1s equall in his owne excemrique,appearecth in 
thecentre of the world tobe vnequall,.and to bemolſt 
flow, the Sunne being in his Auge: andthemore that 


he deſcendeth from thence, his moouing waxcth by. 
D ij lictle 
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little and little the ſwifter. But it is equall to the meane 
mouing,when the Sunne is in the meane longitude, but 
if he be inthe point oppoſite to the Auge,then his mo- 
uing. is moſt ſwift, and it obſerueth the ſame courſe, 
though by acontrarie way,that is,by decreaſing, whilſt 
the Sun aſcendeth from the oppoſit point of the Auge 
towards the Auge. 


What call you the meane longitude ? 


3 He meanec longitude may be taken two manner of 
' wayes. 


For fuſt the point of the otbe excentrique, in which 
his equacionis greateſt, iscalled the meane longitude, 
of which points there bee in the excentrique,two: and 
that meane longitudeis bounded inthe third figure with 
che right line A.H.K. which line maketh right angles 
with the line of the Auge inthe centre A. and in that 
place is found the angle A, H.B, or the arch marked 
1m theſaid figure with the letters I, K. on the left hand 
of the figure, which is the equacion in the preareſt ex- 
centricitie of the Sunne, and that istwo degrees, ,*,. 3 


® 2 4® 


butinthe leaſt excentricitie the equacion is no more 
than one degree, ,*. i. 

Secondly,the meane longitude is a point of the ex- 
centrique, in whichthe Sunne or any other Planethath 
a meane diſtance from the centre of the world, that is 
to ſay, it is inthe middeſt berwixt the greateſt and leaſt 
diſtance. For this word Jongitudeis generally taken for 
the diſtance of any Planetfrom the earth,which diſtance 


is greateſi, when the Planet is in his Avuge, and is leaſt 
nero dore 6 hk 
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when he is in the oppoſite point of the Aupe: ſo like. 
wiſc the meane longitude is taken for that diſtance 
which exceedeth the leaſt ſo much as it is exceeded of 
the greateſt,and is equall tothe ſemidiameter of the ex- 
centrique, 


Here now ſhould follow the fourth Intention, ſhew- 
ing the mou.ng of the Sunne, according to latitude: 
which fourth Intention, in this Theoriqueonely hath no 
place, for the Sunne neuer ſwarueth one jot from the 
Eclipricke line, and therefore that line is called the way 

of the Sunne, by which line all the latitudes and 


wanderings ofthe other Planets are to be 
meaſured and examined. And thus 


Lend withthe Theorique of 
the Sunne. 


ode. . = 


C The Theorique of the Moone. 


Why doe you deale with the Moone next aftcy the Sunnt, 
ſ1th jhe is the loweſt Planet of all? 


F027 Or three cauſes, Firſt, for that the Moone 

VFA th ough ſhe hathſome morevarietic in her 
£.{! F ik, moouingthan the Sunne, yet her Theo- 
14M BY: 'rique isnot{o intricate as thoſe of the reſt 
FE ER of the Planets. 

Secondly,ſith the Sunne giuerh light to the world by 
day,deſcribing the yearesanddayes, itis meet therfore, 
that the Theorique of the Moone, which giueth light in 
the night,anddeſcribeth the months ofthe year,ihould 
follow next afterthat of the Sunne. 

Thirdly, becauſe all the auncient Aſtronomers trea- 
ting of the Planets, doe place the Theorique of the 
Moone next vnto the Sunne, whom it becommeth vs 


very well tofollow therein. 


The firſt Intention, ſhewine of how many orbes the 
Theorique of the Moone confiſteih, 


T conliſteth of theſe fiue, whereof the firſt is the Ex- 
centrique, carrying the Epicicle: Thentherwo dete- 


rents of the Auges:andthe fourth is the Epicicle,ca- 


rying the bodice of the Moone: (but both Copernicts and 
SE: MH a Q1nmus 
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M.:2iv15 do appoint tothe Moone, two Epicicles,that 
is.the hitft and tecond Epicicle,as ſhall bee declared and 
demonſtrated hereaiter in my extract out of Maginu 
his Theoriques:) and the fiſt is the Orbe equant,enuiro- 
ning allthereſt of the Orbs. All which Orbs you may 
ſee plainely ſet downe in the figure next following, and 
alio te two Centres, the one of the world, & the other 


of the excentrique, by he]pe of eight letters, ſet downe 
alſo in the {aid figure, thatis, A,B. C,D.E.F,G.H. 


«| The firſt fieure belonzing to the Theorique of 


the M007t. 


9 TXYIN this figuretheletter A.tignifieth the cen- 
0 SSA of the world. And B, the centre of the 
\& LE eNcentrique : which cenre, in going about 


Rhecente of the world, deſceriberh a little 
circle 
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circle marked with the letters B. H. 

And C. fignificth the orbe excentrique, whole mid- 
cle line being deſcribedby the centre of the Epicicle, is 
ſpecially to be obſerued in demonſtrating the motion 
of the Moone, 

D. ſignifieth the vpper deferent of the Auges. 

E. {1gnifiech the nether deferent of the Avges. 

F. ſignificth the Epicicle, whereunto the body of the 
Moone is fixed. 

G. ſignificth the orbe equant,which is the outermol: 
white orbe, and is otherwiſe called the circle or deterent 
ot the two nods or {eCtions,fignitying the head and taile 
of the Dragon. 


Why do the Aſtronomers appoint vnto the T heorique of the 
Aoone an orbe excentrique? 


B Ecauſe the equacions of the Epicicle which the ex- 
centrique catrrieth, are obſerued to bee ſomewhere 
greater,and ſomewhere leſſer,as ſhall ve declared here- 
after in thefift Figure belonging to the Theorique of 
the Moone. And this apparence is to be ſalued by ſup- 
poſing an excentrique. 


Wher fore are the deferents of the Auzes added to the T heo- 
rique of the Moone ? 


Yes the ſclfelame cauſes which are betore ſet downe in 
the Theorique of the Suane. 


why 


R—_— 
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why is the Epicicle ſuppoſed to bee needfull in this Theg. 


rique ? 


1” two cauſes : Firſt, becauſe the Moone hath ano- 
cherinequalitie in her moving,whereunto one onely 
excentrique cannot ſupplic: for 1n like and ſelfe-ſame 
placesthe motion of the Moone is found to bee ſome- 
time ſwifter,and ſometime ſlower. 

Secondly, becauſe the Moone (other things beeing 
like)is obſerued to be ſometime higher from the carth, 
and ſometime lower, which is tobeſeene as well by the 


apparant magnitude of her bodie, as alſo by the conti- 
nuance and quantitie of her Eclipſcs. 


Why was it needfull to adde to this T heorique the Orbe 
equant ? 


Or two cauſes: Firſt,that the varieties of the Moons 

latitude might be ſalued thereby. 

Secondly,thar the mouing ofthe excentrique,which 
is found to be irregular abour his owne centre, might be 
equated or made e£quallbythe centre of rhis circle, be- 
| Ingas it werethe very point of equacion, and thereof it 
15 called the circle equant, 


pherefore is this circle made to enuiron all the reſt of the 
orbes ? 


l * Hough as touching the demonſtration of the moo- 
uings, it maketh no great matter whether this orbe 

be without or within the reſt of the orbes , yer (ich that 
E by 
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by carrying about the nodes and limits of the two Jati- 
tudes of the ſphere of the Moone,andthat by this moti- 
onthe whole compoſition of the Moones ſphere doth 
alter : it is more meet that this orve ſhould compaſle in 
all rhe reſt,than to be compaſled of them, For it is more 
likely, that the inferiour orbe is mooued and turneda- 
bout of his ſuperior,than the ſuperior of the inferior, 


The ſecond Intention, ſhewing towrds what part ſach orbes 
are moned,and in what time ſuch orbes make their revolnt:- 
on1,and alſo vpon what centres or poles they make their 
regular monings: and firſt, how and in what man- 
ner the excentrique of the Moone, carry= 
ing the Epicicle,is mooned. 


He excentrique of the Moone is equally mooued 
about the centreof the world , according to the 
ſucceſſion of the {1gnes, and about his owne poles, 
which are diſtant on both ſides from the poles of the 


13 deprees, \. 1.0, -. foashis whole revolution 


EFF * al 
is madein 27 dayes,ſeuen houres, . 5, and ſo much 
is the perodicall moneth, which is otherwiſe called of 
John de Sacro Buſtothe moneth of veragration, whereof 
I haue ſpoken in my Treatiſe of the {phere, in the 46 


chapter of the fult booke thereof. 


1 hat 
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What follow:th of this inequalitie of the excentrique? 


T Wothings. Firſt, fith thatthe Aſtronomers by of- | 

een obſeruation haue found, that the orbe excentrick 
or centre of the Epicicle dooth equally turne about the 
centre of the world,it muſt needs tollow, that the moo- 
uing ofthe ſaid excentrique is vnequall,as well about his 
owne centre, as about any other point,cleane contrarie 
rothatwhich hath been ſaid touching the moouing of 
the excentrique, ordeterent of the Sunne.Secondly,the 
mouing of this excentrique is ſwitter, when the centre 
of theepicicle is in the vpper part,nigh vato the Auge; 
fora greater portion thereof doth belong tothe equall 
arches of the Zodiake, when ſhee is nightothe Avge, 
than when ſheis nighto the oppolit point of the Aupe. 
Which things doe plainely appeare inthe third andlaſt 
figure belongingtothe Theorique of the Sunne before 
deſcribed . In which figure ſuppoſe the letters F,H.G, 
torepreſent the excentrique of the Moone,whoſe moo- 
uing becaulc itis equall about the centre A, muſtneeds 
be vnequall about the centre B. Moreouer, becauſe the 
medictics or haltes of the Zodiake,deuided by the right 
lineE, A.H.K, areturned about in cquall time, ſoas 
the greater portion of the excentrique is anſwerable to 
the vpper halte, & the leſſer portion to the nether halte, 
it eaſily appeareth, that the centre of the Epicicle ma- 
keth in his mouing a greater bent or bowt vpward, and 
a leſter downeward, that istoſay,it gocth faſter beingin 
the vpper halic,than when itis in the nether halte, 


E 1) How 
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How are the deferents of the Anges of the Moone moutd ? 
"F: Hey are equally moued,contrarictothe ſucceſſion 
of rhe ſignes about the centre of the world,& about 
the ſame poles that the excentrique is, and doe make 
their revolution almoſt in 32 dayes. And by this moo- 
uing they carry about the point Auge,or the whole line 
of the Auge,equally throughthe Zodiake, contraric to 
the ſucceſſion ofthe {ignes, And they alſo cauſe the cen- 
tre ofthe excentrique to delciibe a littlecircle about the 
centre of the world,whofe femidiameter is cqua)lrothe 
excentricitic, which little circle you may {ce in the firſt 
figure ofthe Moones Theorique,marked with thelerters 
B.H enuironning the centre of the Zodiake, marked 
with the letter A. Andthe daily moouing of theſe dete- 
rents of the Auge, contrarie to the ſucceſſion of the 
ſignesis eleven degrees, ,!. , i, i, v-, making one 
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whole revolutionin 32 daycs, three houres, | , t. i. 


How and in what manner is the Fpicicle maned or turned 
about ? 


"J's Epictcle beeing placed in theexcentrique, and 
eleuated aboue the centre of the Zodiake, is moued 
inthe vpper part of the excentrique, contrarie to the 
lucceſſion of the ſignes, and in the nether part of the 
ſaid excentrique,according tothe ſucceſſion of the ſigns 
vpon hisproper axletrece, ſtanding perpendicularlyvpon 
the plane of theexcentrique, and being moucd equally 
from the meanc Auge,maketh his revolution in 27 dates 
and almoſt in 1 3 houres,by which moving the bodie of 
the 


—_— ——C—_— F Z————__— 
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the Moone is carried round about the centre ofthe Epi. 
cicle- And the daily mooung of this Epicicle from the 
meane Auge,is 13 degrees, |. ,". (5.14 ;4e 10 aSitma- 
keth his whole revolution in 27 dayes, 13 houres, ,\. /' 


"i, Butfor the better vnderſtanding of the motion of the 
Epicicle,you haue to note, thatthere bee three ſpeciall 
points belonging to the Epicicle, that 1s, the meane 
Auge, thetrue Auge, andthe Touch-point,otherwiſe 


called che point of concauitie, 
How are theſe three points deſcribed ? 


T He meane Auge is deſcribed by aright line, which 
being drawn from that point inthelinle circle, which 


is oppolite to the centre of the excentrique, paſſerh 
through the centre of the Epicicle, euentorhe circum- 
ferencerhereof,markedin the figurenext following with 
tne letter M. 

The true Auge of theEpicicle is deſcribed by a right 
line, which being drawne from the centre of the world, 
paſſeth alſo through the centre of the Epicicle, cuen to 
the circumfcrence thereof, and is marked with the let- 
terV. 

The point of concauitice or Touch-point is deſcribed 
by atight line,which becing drawne from the centre of 
the excentrique, paſſeth alſo through the centre of the 
Epicicle,euen to thecircumference thereof, marked in 
the figure following with the letter P. which pointis cal- 
led the point of concauitic, becauſe you muſt imagine, 
thatinthe plane of the excentrique there is a certaine 
concauitie, wherein the plane ſuperficies of the Epicicle 


15 turned about, which concauitie of it ſelfe is immoua- 
E 11) ble, 
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ble, becauſe it is moued onely according vnto the mo- 
tion of the excentrique : to the plane of which ex- 
centrique,if you attributeſo much thickneſle or deapth 
towards thecentretherof, as is the diameter of the Epi- 
cicle, it muſt needs fall out, that the circumference of 
the Epicicle will touch the concaue ſupetrficies of the vp» 
per deferent of the Augesin one onely point. And ther- 
torethis point of the Epicicle may be as well called the 
Touch-point,as the point of concauitie: and this point - 
is ſaid tobe immoouable, becauſe it neuer changeth his 
placeas the other twopoints, thatis,the meane and true 
Auge of theEpicicle doe; which are ſometime more or 
lefle diſtant one from another, the centre of the Epicicle 
being out of theline of the Auge of the excentrique ; 
for being in that line, thoſe three points are vnited, and 
doe meetall three in one, And the differing diſtance of 
the meane and true Ange of the Epicicle, in any place 
out of the foreſaid line, is alwaies tobe meaſured by the 
Touch. point, becauſe it is immouable,& not wandring 
asthe other two points are, as you ſhall more plainely 


perceiue by the figure next following, and by that which 
ſhall be ſaid hereafter. 
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« The ſecond figure belonging ts the Theorique 
of the Moone, 


He outermoſt circle inthis figure ſignifieth the 
© Lodiake, whoſe centre is marked with the letter 
A. and the next inner great circle {1gnifieth the 
excentrique of the Moone , whoſe centre is marked 
with the letter B, which centre by going aboutthe cen- 
tre A, deſcribeththelittle circle B. C, which point C. 
is the oppoſite point to B, And the five little circlespha- 
ced ſeucrally vyponthe excentrique, doe ſignifie cuery 
where the Epicicle of the Moone, whole centres are 
marked with theſe fiveletters, D.E, F, GH. Again the 
rightlines,marked with the letters B, P. paſſing through 


the centres of all the fiue Epicicles doe thewin the cit- 
cuipference 
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cumference of the ſaid Epicicles,the point of concaui- 
tic, otherwiſe called the touch point, marked withthe 
letter P. And theright lines, marked with A. V. dothew 
the true Auge of the Epicicle, marked with the letter: 
V. andthe rightlines , marked with the letters C. M. 

doc ſhewthe meane Augeof theEpicicle, marked with 

the letter M. | 


hat concluſions are to be gathegga owt of this Inequalitic 
of the Epicicle? 


TT Helſefoure here tollowing, 

I Firſt, for ſo much as it is found by obſeruation, 
that the motion of the meane Auge of the Epicicle, 
marked with the letter M, is regular and equall, going 
euery day 13 degrees and almoſt. it mult necds tollow 
thatthemotion of the other two points, that is,the true 
Auge of the Epicicle,marked wich the letter V, and the 
couch point marked with P, 1s irregular and vnequall, 
becaufe the meane Avuge of the Epicicle is a vagarant 
point,fo called, becauſe it keepethnot alwaies one cer- 
taine place in the Epicicle, andyet is the beginning of 
che motionof theEpicicle. 

2 Secondly, if thecentreof the Epicicle be inthe 
Auge or oppoſit Auge of the excentrique , then theſe 
three points,that 1s,the Touch-point,the true Auge,and 
the meane Auge of the Epicicle beall one,thatis to ſay, 
doe concurre or meetaRtin one ſelfe line. Bur if the cen- 
ere of the Epicicle be out of any of the ſaid points, vi3. 
out of the Auge or oppoſite Auge of the excentrique, 
then they areſoſeperated,as the true Auge of theEpici- 


cle marked with the letter V. is in the middeſit on 
the 
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the meane Auge,matked with M, andthe Touch-point 
marked with P, becauſe the centre of the world is al- 
wayes in the middeſt betwixt the centre of the excen. 
trique and the point C, which point C inthe little cir- 
cle, is oppoſite to the centre of the ſaid cxcentrique, 
marked with B, And the greateſt diſtanceof theſe points 
is beneath the meane longitudes of the Excentrique, 
What thoſe meane longitudes are, thall bee declared 
hereafter. 

3 Thirdly,in that halfe of the excentrique,which de- 
ſcendeth from the Auge of the ſaid excentrique vnto 
the oppoſite Auge of the ſame, the two Auges of the 
Epicicle, both true and meane, marked with the letters 
V and M, doe goc before the Touch point,in reſpet of 
the motion of the Epicicle, which is contraric to the 
ſucceſſion of the ſ1gnes. Butin reſpe& of the motion of 
the excentrique, which 1s alwayes according to the ſuc- 
ccſſion of theſignes,the two points M and V doe follow 
the Touch-pointP, as you may eaſily perceive by the 
forme: figure laſt ſer downe: for the centre of the Epici- 
cle being inthe Auge of the excentrique, marked with 
D, orin the oppoſne Auge of the ſame, marked with 
G, thechree toreſaid points are all joyned together in 
one ſelte line. But when the Epicicle delcenceth trom 
DcoE,thenP V andM areſeperated, and P goeth be- 
fore V and M : andthe lenerV being the true Auge of 
the Epicicle, isin the middeſt betwixt P and M. And 
ſuch digreſſion or ſeperation is encraſed by little and lit- 
tl: vn:illthe centre of the Epicicle doe come to the [et- 
er F, tor from thence they begin againe to approch and 
to grow nigher together, vnull they fall into the point 


G, whereas they joyne againe,and are all one . But the 
| CON» 
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contrarie happeneth when thoſe points are inthe other 
aſcending halte of the excentrique, for then M and V 
doc goe before P, proceeding according to the ſuccel- 
ſion of the ſignes. 

4 Fourthly, the mouing of theEpicicle is ſwifter in 
thevpper part ofthe excentriquegthan inthe nether part 
thereof, tor there the meane Auge of the Epicicle pro- 
ceedeth contrarie tothe ſucceſſhon of the f1gnes, that is 
eo ſay, towards that part into the which the Epicicle is 
moued:burt the contraric happeneth in the lower part of 
the excentrique. And you haue to note, that the Touchs 
pointP is the meaſure of the digreſſion or ſeperation of 
both the Auges ot the Epicicle, as well crue as mcane, 
becauſe the Touch-point doth at no time wander from 
his place but remaineth immoouable. 

The demonſtration of this tourth concluſion is plain- 
ly ſet foorth inthe former ſecond figure of the Moone, 
whereby you may perceiue, that when the Epicicle is 
cometotheletter H, nigh vnto the meane longitude of 
the Excentrique, whereas the diſtance of the torcſaid 
points M V and P isalwayes greateſt ; then immediat- 
ly both the Auges, M and V, begin againe to approch 
vnto the Touch: point P, wheretore M proccedeth tos 
wards P, contrarieto the ſucceſſion of the ſignes, vntill 
1 meetcth with P inthe Auge of the excentiique, mar- 
ked with the letter D. Andtrom thence M departeth a- 
gainefrom P, contrarie tothe ſucceſiton of the lignes, 
vntill it arciueth ro the other meane longitude ofthe cx- 
centrique, whereas it is furtheſt diſtantirom P, And by 
reaſon that the Epicicle is alſo moued into that part, it 
falleth our,thatthe two moouipgs meeting in one ſelfe 
part, the mouing of the Moone intheEpicicle, or th 

NCT 
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ther the Epicicle it ſelfe by following the wandering 


meane Avge, is ſwifter in his gate . But contrarimiſe, in 
the nether part of the excentrique, from theplace nigh 
vntoF (whereas thediſtanceof M P is greateſt) vnto 
the other place of the greateſtdiſtance oftheſaid points 
nighvnto H, the meane Auge of the Epicicle is moo- 
ued according to the ſucceſſion of theſ1gns: and there, 
according to the quantitie of his moouing , it taketh 
ſo much away from the ſwiftneſle of the Epicicle, as 


thereby the Epicicle inthat place is much more {lower 
in his gate. 


How is the circle equant of the Moon moued which is other- 
wiſe called the circle of the two nodes or interſettions,ſie- 
nifying the bead and taile of the Dragon? 


T Hiscircle is equally moued, contrary to the ſucceili- 
on of the {tgns,aboutthecentre and poles of the E= 
clipticke,making his revolution almoſt in 19 yeares:and 
by che mouing of thiscircle, the poles of the deferents 
of the Auge are carried aboutthe poles of the ecliptick: 
and the daily mouing of this orbe vnder the eclipricke, 
is bur j, #, i. and?;. ſoas it maketh his whole reuo- 
lution in 6798datcs,that isto ſayin 18 Egyptian years, 
228dayes, 3 houres, |,. *. and", of an howce. 


How is the mooving or dep:rting of the Moone from theſe 
Interſedtions called ? 


Jl is called the moouing, or rather the Anomalic of 
the Moones latitude: and the Moon, or rather the cen- 
tre of her Epicicle,maketh one returne to theſe Inter- 


F i {ions 
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ſections in 27dayes and 5 houres, for in that time the 
Moone accompliſheth all the varieties and changes of 
her latitude both North and South, and in one day ſhe 
is ſeperated from theſe InterſeRions 13 diprees, ,'. i, 
=, 2, and 7,. and maketh her returne tothe ſaid Inter- 


ſections in 27 dayes, 5 houres, ! and /. of an houre. 


Tou ſaid before that the motions of all the other Planets 
were gouerned by the Sunne:Tell therfore yn what mo- 
wing of any Orbe belonging to the ſphere of the 
Avone, there appeareth any harmonie or 
agreement of the Moone with 
the Sunne. 


T Heir harmonie confiſteth inthe mouing of the defe- 

rents of the Auge of the Moone,andin thoſe things 
which depend of thoſe deterents . For the deferents of 
the Moone Auge doe keepe ſuch proportion with the 
excentrique of the Moone,as looke how much the line 
of her meane mouing by the moving of the exceatrick 
is moued forward from the line of the meane mouing of 
the Sunne, according to the ſucceſſion of the {igns, be- 
ginning at the conjunQtion or oppoſition of the ſaid 
lines of the meane mouing, as well of the Sunne as of 
the Moone : ſo much do thoſe deferents carry backward 
the Auge of the excentriquetrom the ſame line of the 
meane mouing of the Sunne, contrary to the ſucceſſion 
of the ſignes, as you ſhall more eaſily perceiue by this 
figure or inſtrumentnext following, vicd by Reinholdrs 
2 his Commentaries made vpon the Theoriques of 
Purbachis, the dcſcription and vic whereof here fol- 
loweth, 


q Th: 
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| The third figare belonging to the Theorique 


of the Moone, 
AIC 
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A His figure confiſteth of certaine Orbes and Cir- 
3 |cles,whereof ſome are moouable, and ſome im- 
*— mouable.The firſt loweſt and greateſt immoua- 
ble circle being devuided into 180 parts,euery one con- 
tainivp two degrees, which maketh in all 360 degrees, 
fignificch the Zodiake, And the limbe of this circle is 
dcuided into two ſpaces, in the outermoſt whereof ate 
ſet downethe caraQRers of the twelue fines : and 1n the 
F 11) innet- 
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innermoſt ſpace are firſt ſer down abone on the leſt hand 
nine little (tarres,each one repreſenting the body of the 
Sunne, And right vnder them areſer downethe firſt fiue 
aſpects: the firft whereof ſtanding right vnder the letter 
A, ſignificth the ConjunCtion ofthe Sunne and Moon, 
marked thus d. and nexttothatontheleft hand, is the 
Sextile aſpet, marked thus +. and then the Quadrar 
alpe&, marked thus ©. andnexctothar the Trine aſpect 
markedthus A. andthen the Oppolition,marked thusg. 
and theſe are called the firſt aſpects, becauſe they go be- 
fore the Full of the Moone :and then followeth againe 
the Trine aſpect, the Quadrat, the Sextile aſpeA, and 
the ConjunQion, which are called the ſecond aſpeCts, 
becauſe they chaunce atter the Full. And the fiſt Con- 
junion is placed right vnder the letter A, which ſtan- 
ding inthe very top of the figure inthe outermoſt ſpace 
of the limbe,ſignifiech the beginning of Aries. Morco- 
uer, in the innermoſt ſpace of the limbeare ſer downe 
theſe letters, vii, BRCQDPEOFNGMH, 
which letters doe ferue to ſhewthe motion as well ofthe 
Excentrique,asof the Augeof the Moone, 

And nexttotheforcſaid Zodiake are placed 2 mouable 
black orbes,which are the deferents of the Moons Auge, 
& oppoſit Auge, ſignified by the 2 lictle tapes faſtened to 
thevppermolt black orbe ; whereof the onetape is mar- 
ked with the letter X, fignitying the Moons Auge,& the 
other tape being vnmarked, fignifieth hir oppoſit Auge. 

Next betwixt the faid two blacke orbes, is a mouable 
white otbe, ſignifying the exceatrique or deferent of 
the Moones Epicicle, to which 1s put a little tape to 
ſhewtheplace of thecentre of the Epicicle, which cen- 
ueis marked withthe letter Y, and in thecircumference 


of 
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of the ſaidEpicicle is fixed the body of the Moon. And 


within the Orcbe excentrique is another immoouable 
white orbe or roundel],the centre whereof is the centre 
of the world, marked with the letter T, about which is 
a little circle deſcribed by the centre of the excentrique 
of the Moone, by turning round about the centre ofthe 
world, which centre of theexcentrique is marked with 
the letter S, and the oppoſite point to that, is marked 
with the letter V, and the circumference of the ſaid lit- 
tle circle is deuided into nine equall parts, marked with 
Arichmeticall figures,as 1. 2, 3.and ſoforth tonine, to 
ſhewthe place of the centre of the excentrique,marked 


with S, in euery aſpe, For the centre of the Moones 
Epicicle being in conjunCion with the Sunne,the cene 


tre S is found to be inthe vpper point of thelittle cir- 
cle, marked with the figure 1, and being in thefirſt Sex- 
tileaſpeR,the centre Sis inthe point marked with the 
figure 2, and ſo proceedeth from pointtopoint, accor- 
dingto the order of the nine aſpeRs, before ſet downe., 


The wſe of this Figure or Inſtrument is plainely fhew- 
ed by this one example here following, 


Vppoſethereforethe ConjunCtion of the Sun and 
Mooneto be vndet the letter A, wherfore you muſt 

place in one ſclte line boththe Aupe of the excen- 
trique, marked with theletter X, and allo thecentre of 
the Epicicle,marked with the letter Y,tight vnder the let- 
ter A, And becauſe the centreof the Epicicie dooth 
mooue towards the left hand,according to the ſ:.nccliv- 
on ofthe ſignes,andthatthe Aupe of the {oone doth 
moue towards the right hand, contrary ro the ſuccefſton 
of the {1gnes, you muſt bring the centre Y tothe letter 
z3,for 
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B, forthere will his place bewithin foure dayes next af- 
ter the ConjunCtion, and there hauing ſtaied the centre 
Y,turnthe Auge X towards the right hand,cuen to the 
letter M,&ſtay it there,ſo ſhall you find the midde bodie 
of the Sun,who then followeth the Moone, to bein the 
middeſt betwixtthe twoletters B and M, right ouer the 
Scxtile aſpect; and atthar time the Moon is faid to be in 
a Sextile aſpe& tothe Suane, for then ſhe 15 nigh tothe 
meane longitudes, ſignified here inthis figure by a white 
right line,alwayes croſſing the line of the Auges (which 
1sallo white) in the centre of the world with right an- 
ples,and the ſhape of the Moones lipht is then horned, 
like aſycle, called in Greeke ©94inozdes, and in Latine 
Falcata . But atthe ſeuenth day afcer the Conjunction, 
her light will encreaſe ſomewhat more, wherefore by 
turningthecentre Y tothelertter C, andthe Ange X to 
the letter N, you ihall find the centre of the Sunne to 
be in the very midſt berwixt choſe two letters, right ouer 
the Quadrat aſpe&t,and che Moon tobe rightin che op- 
polit Auge,and thereby to be in a Quadrat alpe&t to the 
Sunne,at which time the ſhape of her light is ſaid to be 
halted,which may be called the halfe Moone, in Greeke 
Diechotomos, and in Latine Dimiaia or Dimrdiata, But 
the eleuenth day atter the Conjun&ion, ſhe will ſeeme 
roun: bodied,though notarthe full: whertore you mult 
bring che centre Y tothe letter D, and the Auge X to 
the letter O, ſo thall you find the centre of the Sunne to 
be in the middelt berwixt thoſe two letters, right ouer 
the matke of the Trine aſpeQ; for then the Moone be- 
ing againeinthe meanlongitude,isfaidrobeina Irine 
aſpe ro the Sunne,and the ſhape of herlight is round 
like a bowle,and may be called the whole Moon, though 

not 
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not the full Moone, and in Greeke it is called CHwphi. 
chyrtos,in Latine Ytrinque gibboſa. 

Againe,whenthe Moone is fiftcene dayes old, then 
bring both the centre Y, andalſorhe Auge Xtothelet- 
ecrE, forthen you ſhall find the Sunne to be right ouer 
the marke of Oppoſition,ſo asthe Moone is then oppo- 
ſiceto the Sunne, andthen ſhe is at thefull, calkd in 
Latine Pleni Zunium, and in Greeke Panſelmos. 

Butthe nineteenth day of her age the centre Y will 
be intheletter F, andthe Auge X in the letter H, and 
then the Moon is the third time inthe mean longitude, 
and then ſhe is againein a Trine aſpeR tothe Sunne, as 
ſhe was before at the eleuenth of her age And when 
the Moone is two andtwentic dayeso1d, thien the centre 
Y ſhallbee inG, andthe Auge XinQ, and thenthe 
Moone ſhall be again in a Quadrat aſpe& to the Sunne, 
as ſhe was before when ſhe was ſeuen dayes old, And 
when ſhe is ſixe and twentic dayes old, then the centre 
Y ſhall bee in H, and the Auge X1aR, andthen the 
Moone being the fourth time in the meane longitude, 
ſhall bein a Sextile aſpeR;as the was before, being bur 
foure dayes 01d. And when he ſhall be thirtie dayes old, 
then the centre Y and the Auge X (hall meet together 
vnder A, and ſo the Moone ſhall be againe in Conjun« 
Aion with the Sunne, All which things are brectely ſer 
downe by Reinho/4:z5 in this Table following, confiſting 
of ſeuen Collums : In the firſt whereof are ſet down the 
daycs of the Moones age duting her encreaſe, that is 
toſay,from the Conjunction tothe full, conemings 
teene dayes,deſcending downeward: inthe ſecond Col- 
lum areſerthe firſt five Aſpecs:and in the third = 

G the 
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theplacesorpointsof the Excentrique. In the fourth 
Collum the names of the Moones divers ſhapes of 
lights,ſervingas well to herencreaſe as decreaſe, In the 
fitt Collum are ſer again rheplaces of theExcentrique. 
In the(ixt Collum the ſecond Aſpedts, like to the firſt. 
Andinthelaſt Collum, the dayes of the Moones age 
after thefull, during her decieale or wane, thatis, from 
15 to 3o,alcendingvpmard,. + 


T he Table followeth in the next Page. 


43 


A TABLE SHEWING THE DIVERS SHAPES OF THE MOONE. 


—_—_ 


The Theorique of the Moone, 


c 2, J | 4. | Fo 6. 7. 
The dazes or age T be firſt five Aſ- | The places of che | The diners ſhapes The places of the | The ſecond fre | The des, 
[ of che Moone, pefts of the Moon, | Excentrique, an1 names of the | Fxcentrique. |. Aſpetts of the 
| lights of the Moon Moone, 
| | 
Yl | IntheAvge. @c<- | Inche Auge. | Mr =» 
WS | = -|- aiughe of EE 
= Þ _ | newMoone. | = | 
© | Inthe mean \ Falcata, | In the mean | | E Fl | 
4 | "Y longitude of | the hor- | longitude of | x, | 26, | 
i the Excen- | ned Moone. | the Excen- | 
| | | trique, trique. | | | 
T8 Z Inthe oppo- | j Demia!- | Inthe oppo- | | b: 00 
vo [7 { fit Auge. ) ata, the ! fit Auge. [, 22. | 
| | | halie Moon, | | | 
| | In the mean M*ts, | Inthe mean | 
"+ M A. longitude of gibbiſa, longitude of | A. Ig. 
the Excen- almoſt road. | the Excen- 
| rrique. | trique. W--: 
In the Avuge. Hz=xs | Inthe Auge. | 
_=_ S'* »1n, the C. 15: 
| full Moone, | | 


44 The Theorique of the Moone, 


How i this digreſsion or departing of the Moone from the 
Sunne,callea? 


IK is commonly called the longitude or mouing of the 
Moone from the Sunne : and the Moone returnetha- 
gainto the Sunne, or rather ouerraketh him in 29 daies 
and one halfe day, in which time the accomplitheth all 
her diuers illuminations or ſhapes of light,that is toſay, 
ſheſuſtaineth all her aſpe&ts to the Sunne, and ſheweth 
co the carth all the diuctlities of her lights and apparan- 
ces. Andthismonthis called the month ſinodicall:for 
there are two kinds of Lunar months, the one periodi- 
call,in which ſhe goeth through the whole Zodiake,and 
che other {inodicall, inwhich ſhe ouertaketh the Sunne, 
which Sacrobuſio calleth the moneth of Conſecution, 
who maketh toure Lunar moneths, that is, the monech 
of Peragration, the moneth of Appatition,the moneth 
Medicinall, and the moneth of Conſecution , which 
arcall declared inthe fixe and fortieth Chapter of my 
firſtbooke of the Sphere. Andyou haue to vnderſtand, 
that the dayly moouing of the Moone from the Sunne, 
contayneth 12 degrees, {, #, #,", *. and theſfinod 


1* 26*41*29* 180 b 
call moneth conſfiſterh of 29 dayes, 12 houres, j,. "i"! 
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What conclufions doe accompanie this harmonie of the Sun 
and Moone ? 


'T Heſe foure here following. 

Firſt,in cuery meanc Conjunion or Oppoſition 

of the Sunneand Moone (which mcane Conjunction 

or Oppoſition is faid ro bee when the centre of the 
Ne Moones 
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MoonesEpicicle iscitherin ConjunCtion or in Oppo- 
ſition to thecentre of the Sunne)the centre of theEpi- 
cicle is found tobe inthe Augeof the Excentrique,bur 
in eucry Quadrar aſpet the centre of the Epicicle is in 
the oppolit Auge of the Excentrique. 

Secondly,by this means, in euery Conjunction and 
Oppolition, as well the Excentrique as the Epicicle, 
are moſt ſwift in their motions ; but in the quarters 
they are ſloweſt, becauſe their Anomalie or Incqualitic 
isthereby altered,as hath been ſaid a little before, 

Thirdly,the Moone in one finodicall month paſlerh 
ewice through the orbe Excentrique. 


Fourthly, the centre of her Epicicle in one finodi- 
call moneth deſcribeth about the centre of 


the world a certain Ovale figure, like 
| tothisharefolloning: 


G 1) 
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q Thefourth figure belonging to the Theorique 
of the Moone, | 


IN which Figure, the letter A fignifieth the 
KZzcentre of the world, or of the whole ſphere 
/>1ot the Moon,and therfore atthe new Moon 

che centre of the excentrique is in B, which 
centre B, by turning round about the centre A, deſcri- 
beth alittlectrcle in the middeſt of this figure, marked 
withthe letters DF NKM OR: andthe foure little 
circles placed vpon the Ovale circle, doc ſignifie the 
Epicicle of the Moone, the foure centres whereof are 
marked with theſe foure letters,C I P E : andthe letter 
C {ignifieth here allo the Auge of the excentrique, and 
{odoth the letter P, but the letters I E do each of them 
Genifie the oppolit point of the Auge , Morcouer, the 


line 
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line A C ſignifieth herethe line of the mean moving of 
the Sun, from which line whenthe centre B departeth 
towards the right hand, and commeth tothe point DD, 
which is inthe little circle, thenthecentre of the Epici- 
cle marked with C, deſcendeth on thelett hand to the 
point E,which is iathe Ovale circle,andthea the angles 
B AD, andB AE are equall through the equalitic of 
their mouings. Likewiſe, when the centre of the excen- 
trique cometh to the point inthe little circle, marked 
with F,the centre of theEpicicle is inthe point G, And 
when the centre of the excentrique fallethintothe point 
H,and there hath deſcribed a quarter of the little circle, 


then the centre of the Epicicle hath likewiſe made a 
quarter of the Zodiake, which is 90 deprees, counting 


fromthe line of the meane moving of the Sunne,wher- 
of ſuch diſtance of che Moone from the Sunne is called 
a quarter,and isfoundto be in the point 1, being then in 
the oppolit Auge of the excenttique,and ſothe Moone 
giveth light with halfe her bodice, andis thennigheſt ro 
the carth. Againe, when the centre of the cxcentrique 
commeth downeinto K, then thecentre of the Epicicle 
departing from the earth, commeth to the point L:and 
when the centre of the excentrique commeth to the 
point M, then the centre of the Epicicle is in the point 
N. Laſtly,when the centre of theexcentrique falleth in- 
to O, thecentre of the Epicicle (hallbein Þ, ſo as O P 
ſhall be both in oneright line, and thereby the centre of 
theEpicicle and thecentre of the excentrique ſhall bee 
diſtantfrom the Sunne halle acirc]e,which is a hundred 
and eightie degrees, and thenthe Moone ſhining with 
her whole bodice, is oppofitetothe Sun. And looke what 
courſe theEpicicle hath kept in the firſt half of theOvale 

circle 
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circle during the Moonesencreaſe,the like courſe it od- 
ſerueth inthe other halfe of the ſaid circle, whilcſt the 
Moone decreaſcth. | 


How are the Orbes belonging to the ſphere of the Moone, ts 
be meaſured? 


A® the lineof the Auge marked withtheletters AC, 
or A P, inthe former fourth figure, contayneth 60 
degrees or parts,cuen ſothe a Auge,marked with 
the letters A I, or AQ, contaynerh according to Pto- 
lomey of the like degrees or parts, 39 degrees and ,\,. and 
the ſemidiameter of the excentrique, containeth 49 de- 
grees, andthe excentricitie A B contayneth 10 de- 
grees, ,.andtheſemidiameter of the Epiciclecontay- 
neth 5 degrees, ,\,. But if the degreesbe ſuchyas theſe. 
midiameter of the earth containeth but one degree or 
one partthereof, then he prooucth by demonſtration, 
thatthe line of the Auge contayneth bur 59 ſuch de- 
_ grees; and thelineof the oppolite Auge to contain no 
more but 38 degrees and |, . andthe ſemidiameter of the 
excentrique tocontaine 48 degrees, ,',. i. and the ex- 
centricitic to containe 10 degrees, !.,. andthe ſemidi- 
ameter of cheEpicicle to containe 5 degrees, ,/, And 
hereof it commeth to paſle, that thealcitudes of the 
Moone are meaſured by the ſemidiameters of the carth. 
For the greateſt altitude of the newor full Moon, being 
then inthe Augeof the excentrique, is 64 degrees, +, 
and her leaſt altitude when ſhe is in the ſaid Ange,is 53 
degrees, ,\. but the greateſt alcitude of the Moon, being 
in the beg:nning of any of her quarters,and inthe oppo- 
lite Auge of the excentrique, is 43 degrees, |. and "= 
lea 
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leaſt altitude is then 33 degrees, ,},. oftheſemidiameter 
of the carth, whereof cuery ſuch part is equall tothe ſe- 
midiaimeter of the earth . And note,that by the altitude 
ofthe Moone is meant herea rightline,extendingfrom 
the centre of the earth to the centre of the Moone, in 
what part of heauen ſocuerſhe be, But Copernicis cor- 
reRing theſe things, in his ſuppoſitions or perticular 
propoſitions , prooucth the greateſt altitude of the 
Moone, being either new or full;ro containe 65 degrees, 
ji. and herleaſt altitude to containe 55 degrees, {. and 
being inthe beginning of any of herquarters, her grea- 
teſt altitude tocontaine 68 degrees, ,,. and herlcaſt al- 
ticude rocontaine 52 degrees, &,. Such degrees, I lay, 
whereof the ſemidiameter of the earth is but one. 


The third Intention,ſhewing what points, lines, and 
arches are requiſit tobe knozwne in the Thes- 
rique of the Moone which are theſe 
here followine, 


v: THe line ofthe meane,and alſo the line ofthe true 
mouing of the Moone. 
2, The meaneand true mouing of the Moone. 


3. The longitude or diſtance of the Moone from the - - 


Sunne. 

4. The doubled longitude or centre. 

5. Thecentre of the equalitie. 

6. The Auge and oppolit Auge of the excentrique. 

7. The Auge and oppoſit Auge, both meane and true, 
andallothe Touch-point,or point of Concauitic,all 
three belonging to the Epicicle of the Moone. 

8. Ihe Equacion of the Centre. 

H 9, The 
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9. The argumentequallor meane. 

10, The argument equated. 

11, The Equacion of theEpicicle. 

12, The diuerſitic of the Diameter. 

13, The proportionall minutes: and to theſe may be ad- 
ded the Interſe&tions,called the head and raile of the 
Dragon, Alfo theNorth and South limit, and the 
meane and true mouing of the ſame. And finally,the 


meane & true Anomalie or Incqualitic of the Moons 
latitude, 


What is theline of the meenc morning of the Mconc? 


Tis a right line, which being drawne from the centre 
of the world, paſſeth through the centre oi the Epici- 


cle cuen to the Zodiake, And this line by meanesof 


the regular moouing of theexcentrique vpon the cen- 
tre of the world,is equally carried through the Zodiake, 
ſhewing the meane place of the Moone, andtherewith 
the true place of the centre of the Epicicle: which line 
in the {1xt figure hereafter following,is repreicnied by 
the letters M B, which line paſleth through the centre 
of euery one of the foure Epicicles ter downc in thefaid 
{1xt figure. And this line inthe Theotique of the Sunne 


15threefold whereof one proceedeth from thecentre 07 
rhe excentrique to the bodie of the Sunne, the ſecon. 


line being equallydiſtant from the firſt, proceedeth irom 
the centre of the world to the Zodizke, The third line 
proceeding allo from the centre of ths world, patjerh 
through the bodie of the Sunne to the Zodiake, Atl 
which three lines are before plainely fer downe in the 


ſecond f1oure velonging ro the Theoricuedl the Sun, 


AA 1 1 
o i4% 


oz 0 og WW. a. + AA 
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And theſe three lines in this Theorique of the Moone, 
by reaſonthatthe centre of equalitic,and the centre of 
the world is hereall one, they doe make but onelſelfe 
line, 


What is the line of the true monine of the Moone ? 


T isarightline, which being drawne from the centre 
of the world, paſleth through the midde body of the 
Moone,euen to the Zodiake,whichthe letters MF C in 


the {ixt figure following doe ſhew, 
What is the meane and true mouing of the Moone ? 


T He meane moouing of the Moone isan arch of the 
Zodiake,which extendeth fromthe beginning of A- 
ries, according to theſucceſſion of theſignes, vnto the 
line of the meane moouing of the Moone. And the 

rue moouing of the Mooneis an arch of the Zo- 

diake, extending in like manner from 

Ariestothe line of the true 
moouing of the 
Moone. 
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q The fiſih figure belonging to the Theorique '0 
| of the Moone, 


E572 His figureis vied by £eſtelyn to ſhew the armo- 
LY & nic of the Sunne and Moone, which is alreadie 
=== more plaincly demonſtrated by Reinholdrss his 
figure before ſer downe, anditis the third figure belon- 
ging tothe Theorique of the Moon. Andthe outermoſt 
Circle of this fiftfigure lignifieth the Zodiake , diuided 
K into 360 degrees, and the next greater circle is the ex- 
centrique of the Moone , which carrieth the Epicicle, 
whoſe centre is marked withthe letter F. And A is the 
centre of the Zodiake: and Bis the centre of the excen- 
trique, which by turning about the centre A, deſcribeth 
thelittle circle in the middeſt of the Figure, and the line 
A F istheline of the meane mouing ofthe Moone,be- 
ing in G, andtheline A BD is rhe line of the Moones 
Aupe, or of herexcentrique, bcing in E, and the line 


A C is the line of the mcane moouing of the Sunne, 
who 


£ 
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who vnleſle the Moone and he be in ConjunQion or 
Oppoſition,is alwayes in the middeſt betwixt the Auge 
of the Moone,and the centre of her Epicicle,as is more 
plainly declared beforein the third figure. And therfore 
I haue ſer down this fift figure here,ouly to ſhewthelon- 
gitude & double longitudeof the Moone,and the equa» 
cion of the centre,as followeth. 


What is the longitude of the Moone from the Sunne? 


TTis anarchof the Zodiake, proceeding according to 

the ſucceſſion of rhe ſignes from the line of the Suns 
meane mouing, tothe line of the Moones meane moo- 
uing, which the arch C G in the former fifth figure 
dooth ſhew. 


What is the double longitude or centre of the Moone ? 


[IT is anarch of the Zodiake,proceeding according to 
the ſucceſſion of the ſignes, from the Kine of the ex- 
centrique vntothe line of the Moones meane mouing, 
repreſented in the former fift figure by theletters ECG, 
and is called the double Jongitude, becauſe itis double 
ſo much as is the diſtance of the Moone from the Sun, 
repreſentedin the ſaid figure by the letters C G,as you 
may eaſily trie with your Compas, CA /phonſus and his 
tollowers doecall it thecentre of the Moone , becauſe 
it dependeth vpon the Avge of theexcentrique, and is 
anſwerableto thararch, which in the Theorique of the 
Sunne iscalled thi yearely Inequalitic or Argument of 
the Sunne, which is twofold, that is,meane and true, re- 
preſented inthe third figure of the Sunnes Theotique 
if 9 dy 
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bytheletters C I and C K: Andthis double longitude 


is called of Copernicus, Moti ſecandi Epicicli, the moo- 
uing of the ſecond Epicicle;whichſecond,and alſo the 
firſt Epicicleſhall be declared hereafter in the e;euenth 
chapter of my extra&toutof Magrnrz, 


Vhat is th: Equacion of the Centreor of the Excen- 
trique? 


TT is anarch of the Epicicle, contained betwixt the 

meane and truc Auge of rhe faid Epicicle, repreſented 
in the ſaid fitc figure of the Moone,by the letters MN : 
and whenſocuer the centre of the Epicicle is eitherin the 
Auge or oppolite Auge of the Exccatrique, then this 
arch is no archatall.” But it the centre of the Epicicle 
be out of thoſe two points, and is found to be in thar 
halfe of the Excentrique which deſcendeth from the 
Auge towards the oppoſite point thereof, then it ad- 
derh to the Inequalitie of the Epicicle hereafter defined, 
ſome portion: but in the other halte ie taketh ſo much 
away from the Incqualitie of the Epicicle, for there the 
meane Augeof the Epicicle gocth backward from the 
true Auge thereo!i, , contrarie to the ſucceſſion of the 
ſigns,towards that part into whichtheEpicicle tendeth; 
but in the firſt halte it is cleane contrarie. And note.thac 
according to the tables of A4/phonſus and of Ptolomey, 
the greateſt equacion of the centre or excentriquecon- 
taineth 13 degrees. but according to the Prutenicall 
Tables, itcontaineth no more but zz2; degrees, 5_. the 


difterence whereof ſpringeth of the diuerſitic of their 
ſuppoſitions, Eo . 


What 
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TVhat is the CAnomalia or Inequalitie of the Epicicle, both 

meaneandirdet | E's 
T He meane Inequalitic of the Epicicle, is an Arch of 

the Epicicle,contaynedbetwixt the meane Avge ot 
the Epicicle and the midde bodice of the Moone,coun- 
ted towards that part whereunto the Epicicleis moued: 
But the true Incqualitie is an arch contained betwixt 
the true Augeof theEpicicle, and the midde bodie of 
the Moone, This Incqualitie is called of Polomey, A1n0- 
malia, of cAlphonſus, Argumentumzand of Copernicus, 
1011s pritsi Epicicll, | 


That is the equacion of the Epicicle, called of Alphonſus, 
Equatio Argrment1? 


[Tis anarch ofthe Zodiake,containedbetwixtthe line 

of the meane mouing and the line of the true mouing 
of the Epicicle, Andthisarch is none atall, when the 
Moone is in the true Auge, orinthetrue oppoſit Auge 
of the Epicicle, And whileſt the Moon paſteth through 
the fiſt halfe of the Epiciclegthis equacion maketh the 
true moung ot the Mooneleflerthan her meane mao- 
uing,and 1n the other halſe of the Fpicicle it maketh her 
true moning greater than her meanc mouing, And this 
cquacion of the Epicicle miy be fometimepreater,and 
{ometimelefler,according asthe centre of the Epicice 
15 tnore or lefle diftantfrom the Auge of the excentici.; 
ou tis laid robe greateſt whenthecenre of the Epici- 
cic 15inthe oppolit Avge of the exc eniique,andto be 
caſtwhentheeenate of the Fpicicle is in the Aupe of 


"a, 
tho 


t 
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the faidexcentrique. But to vnderſtand this and many 
other things belonging tothis equacion, itſhallbe ne- 


ceflaric to ſet downethis ſix figure here folloning,and 
appertaining to the Theorique of the Moone, 


q The ſixt figure belonging to the Thes- 
rique of the Moone. 


His figure as youſceconlfiſteth of certaine circles 
both greater andlefler, and of certaine lines and 

| per gg with certaine letters to ſhew what 
they {ignific. You haue then to vnderſtand, that the 


_ greateſt and outermoſt circle of this figure fignifiech the 


Lodiake, whoſe centre is marked with the letter M : and 
the 
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the circle that is blacker than his fellowes, ſignifieth the 
circle excentrique, which carrieth the Epicicle of the 
Moone,whoſe centre is marked with the letter N. There 
be alſo within the Zodiake ſeuen other circles,all drawne 
vponthe centre M,making (ix equall ſpaces,cuery ſpace 
containing 10 minutes,ſfo asthere be in all 60 minutes, 
which are called the proportionall minutes ; the vic 
whereof,and whereto they ſerue, we ſhall ſhew hete by 
and by. Morcouer, there be foure little circles,ſ1gnifying 
theEpicicle of the Moone,euery one hauing his centre 
placed vpon the excentrique, marked with the foure let- 
ters HIKL. And the letters B C ſet downe in foure 


ſundry places vpon the Zodiake,right againſteuery one 
of the Epicicles, doe ſignific the arch of the Zodiake, 
which is called the equacion of the Epicicle, which arch 
is contained betwixt the line M B, paſſing through the 
very centre of the Epicicle to the Lodiake, and the line 
M C paſſing through the middeſt of the Moone, mar- 
ked with the letter F,betwixt which letter F and theletter 
D (ſer downe 1n every Epicicle) is contayned an arch of 
theEpicicle, whereof the archof the Zodiake B C is 
{aid tobe the equacion, Andrhe foure letters H I K L 
before mentioned, doe not only (ignifiethe centre of the 
Epicicle,but alſo certain other pointsinthe excentrique 
to ſhew che encreaſe and decreaſe of the equacion of 
the Epicicle. Forthe pointH ſtanding aboue, fignifieth 
the Auge of the excentrique, in which point whenſo- 
euer the centre of the Epicicle is found to be, then the 
equacion 1s leaſt, containing but 4 degrees, *,. i . But 
wen the centre of theEpicicle is in the pointI, then 
theequacion is ſomewhat greater: and when itis in the 
point L, the equacion is greater than that of I, becauſe 


] * the 
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the more diſtant from the Auge of the Excentrique, 
the greater is rhe equacion , But when the centre of 
the Epicicle is in the oppoſtt Auge of the Excentique, 
marked with the leuter K, then the equicion is greateſt 
of all, contaiaing 7 degaecs, ,*,. and the difterence be- 
twixtthe greateſt and 1caſt equacion, is called of 4 
phonſus, Dwerſi:as dtumctrr, and of Ptolomey, Exceſſus, 
becauſe the diameter of the Auge of the Excentrique, 
marked in this figure with the letters M H, doothiarre 
excced in length cthediametci of the oppoſite Auge of 
the Excentrique, marked with the Jetrers MK, as you 
may caſily trie with your Compas.by applying the ſhor« 
teſt diameter KM vnto the Jongelt diameter MH + the 
excelle or ouerplus whereof is deuided as youſceinto 
{1x equall ſpaces or ſeQtions,cuery one containing tenne 
minutes, through which ſ{cCtions the ſeven circles be- 
fore mentioned,coe puſle, making in all ſ1xtie minutes; 
which {1xtie minutes arenoton]y ſerdowne intheright 
line of the Auges of che Excentrique, but alſoin each 
halfe of the circumference of the ſaid Excentrique, 
proceeding on both {ides downeward from the Avge 
vatothe oppoſit Auge of the Excentrique : and theſe 
lixtie proportionall minutes were inuented to know 
thereby how much the equacion of tlicEpicicie dooth 
Encreale or decreaſc,according asthe centie of che Epi- 
Cicle is more or lefle diſtant from the Auge of the Ex« 
centrique, Forif youſuppolethe centre of theEpicicle 
to be inthe point I, then like as the diameter M I is 
Jeſler or ſhotterthan the diameter M H, by twentie of 
the ſaid minutes, ſo theequacion of the Epicicle mar- 
ked ypon the Zodiake with B C, is greater than the 
equacion of the Epicicle, beeing in H, by twentie ſuch 

© mt» 
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minutes: which exceſle is markedwiththeletters AC 

vypon the Zodiake, Againe, when the centre of theEpi-. 

cicicis inthe point L, then asthe diameter M Lis leſſer 

than the diameter M H by ,*. fois the equacion of the 
Epicicle,marked with B C,greater than thecquacion of 
the Epicicle, being in H, by $5,. which exccſle is alſo 
marked on the Zodiake with the letters AC: And to 
ſpeake breefely, the turcher that the centre of the Epict- 
cle isdiſtant from the Auge H,the thorter is the diame- 
cer or right line drawne from thecentre Mtothe centre 
of the Epicicle, and thereby the equacion of the Epict- 
cle is the greater, Nowthough theſe proportionall mi- 
nutes may be deſcribed another way, that is, .by deut- 
ding the ouerplus or exceſſe, whereby the arch of the 
greateſt equacion dooth exceed the arch of the leaſt 
equacion into ſixtie minutes, and chereby to know the 
diucr(itie of euery equacion,in what place ſocuer of the 
Excentrique the centre of the Epicicle is found to bee 
(being out of the Auge:) yet I omit co ſpeakethereof, 
becauſe che other way before ferdowne, 15 the eaſier of 
the ewo,and is only the way whereby the tables of calcu- 
lating the ſaid equacions are made, 


The fourth Intention , ſhewing the twofold latitude 
of the Moone, and of the head and taile of 
the Dragons 


T He latitude of the Moone is none other thing but 
her diſtance from the Eclipticke line , which dt- 
ſtance is neuer aboue five degrees, And her laticude 15 


twolold, that is, Northerne and Southerue , For the 
L jj dcte- 
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deferent of the Moone in the ſpace of one moneth cur 
teth the Eclipticke in two places right oppolit one to a- 
nother, and thereby the one halfe of her deterent encli- 
neth towards the North, and the other halte thereof en- 
clineth towards the South : and thoſe two feCtions are 
called therwo nodes, the oneaſcendent, which is the 
beginning of the Moones departing & aſcending from 
the Eclipticke towards the North,and the other node 15 
called the node deſcendent,from which node the Moon 
deſcendeth cowards the South, Andas theEclipticke or 
way of the Sunne is deuided into foure parts by the four 
principall points, that is, the two cquinoQtiall points, 
and the two ſolſticiall points: euen ſothe deterent of the 
Moone is deuided into foure quarters by the two fore- 
ſaidnodes,and by thetwo limits of her greateſt laticude, 
And asthenode aſcendent ſheweth the Eaſt, and the 
node deſcendentthe VVelt. ſo of thetwo limits the one 
ſhewerh whenthe Moone is fartheſt North, and theo- 
ther ſheweth when ſhe is furtheſt South, as you 
may plainely ſee by the figure 
next following, 


T Thc 
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G1 


« The ſcuenth figure belonging 19 theT heorique 
of the Moone, 


He outermoſt circle of this figure drawne vpon 
the centre A, ſignifieth the Zodiake, having the 
caraCters of the twelue ſignes deſcribed therein, 
and 1s marked with the letters C M NE D.,within which 
Circle are drawne two other circles,crofling one another 
in two points oppolit, whereof that which is drawne vp- 
on the centre B,and is marked with the letters F I H G, 
1stheexcentrique or deferent, carrying the Epicicle of 
the Moone, And the other circle drawne vpon the cen- 
tic A, and marked with the letters KI L G, fignifieth the 
eclipticke or way of the Sunne, and theſe two circles are 
equall (becauſe their ſemidiameters are equal))crofſing 
one another in two points oppoſit: whereof that Inrerle- 
ction which is on the right hand, is called the node al- 
ST cendent 
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cendent or head of the Dragon, figured thus Q, and 


that on theleft hand is called the node decendent or tail 
of the Dragon,figured thus v, andthe limits are mar- 
ked with therwo letters F H, whereof the letcer F figni- 
fieth the North limit, and H the South limit. And you 
haueronote, that the head of the Dragon hath rwwo 
motions or mouings,the one meane and the othertrue. 
His meane mouing is an arch of the Zodiake,extending 
irom the beginning of Aries, marked in the tormer Fi- 
gure with the letter C,contrarie tothe ſucceſſion of the 
{1gnes by the mouing of the orbe equant vnto the letter 
D, ſhewing the place of the head of che Dragon in the 
Zodiake,whereuntotheline A G doth point,which arch 
15 marked with the letters CD. Againe, his true moo- 
uingisan arch of the Zodiake, extendiog according to 
the ſucceſſion of the fignes, from the beginning of Aries 
vnto the head of the Dragon, Andthis arch is marked 
with the letrers C M NE D, which wo arches being 
added together ,doe make vp the whole Zodiake,and the 
ſelfeſame moouings are alſo incident to the other chree 
points,that is,to thetaile of the Dragon,and co the two 
limits. 


A 


«| Of the Inequalitic of the Moones latitude both 
mcane and true. 


 Whatis the Inequalitic or Anomalie of her latitude ? 


IT is an arch of the Zadiake, extending according to 
the ſucceſſion of the ſignes, trom the Dragons head 
vntothe place of the Moone : which if itbe hermeane 
place, rhenuch archiscalledrhe meanc __—_— 
(wp 
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her latitude: but if itbe the true place of the Moone, 
then that arch is called the true Inequalitie of her lati. 
tude, How to know her meanc and true place hath been 
ſhewed before, 

Bur youhaus ronote, that though the followers of 
lokionſus doe make this arch of latitude to begin atthe 
Dragons head :euen astheEclipricke is {aid to begin at, 
the vernall EquinoGtiall point: yet Prolorrey and Coper- 
1c, and allo the Prutenicall Tables, doe makethe ſaid 
archto begin at the North limit of the Moones lati- 
tude, and foto extend, according to the ſuccelſion of 

the {1pnes : by heIpe of whicharch the latitude 


o: the Moone ts alwayes to be 
found in the ſaid 


Tables. 
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perior Planets, that is, Saturne, Iup:- 
ter, and Mars, © 


why are theſe three called the Superior Planets ? 


Ecauſe they are placed aboue the Sun: 
OR F | cuenas the other three Planets, that 
TH, BY js, Venus, Mercurie, andthe Moone, 
| ?arecalled the Inferior Planets,becauſe 
they are placed vnder the Sunne, who 
= is cheefe gouernour of them all. The 

Theorique of whichthree ſuperior Planets, we thinke it 
beſt here to deſcribe nextafterthe Moone, becauſe thar 
though they be ſubjeQto more diuerſttics of mouings 
than eitherthe Sunne or Moone, yetto fewer than Ve- 


nus or Mercurie, 


Why are theſe three Planets ioincd together all in one 
Theorique? 


B Ecauſe inthequalitie of their moouings.,as well ac- 
cordingto longitude as latitude, they be like, diffe- 
ring only in quantitie, and their orbes haue like vnifor- 
mitie, and therctore may be very well deſcribed in one 
ſelte Theorique. 

The 


Of the three ſuperior Planets, | G65 


The firſt Intention, ſhewing how many orbes doe be« 
long to the Theorique of every one of 
theſe Planets, 


V Foure otbes,and onecircle, thatis,the Excen- 
trique carrying theEpicicle,then the two deferents 
of the Augeand oppoſic Auge of the Excentrique,and 
the Epicicle carrying the body of thePlanet,whereto is 
added the circleEquant: all which are ſet downe in the 
Figurenext to!lowing, 


q The firſt fizzre of the three vpper Planets. 


His figure as youſeeisalſoenuironed mitha great 

circle, ſignifying herethe otbe which carricth the 

two ſeions,called the head and taile of the Drar 

gon, andis the outermoſt circle of all, marked with the 
K letter 
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ſetter M, whoſecentre is the letter A, which is the cen- 
tie of the world. And next to that are the two blacke de- 
ferents of the Auges,whercof the vpper delerent is mat- 
kedwith D, and the nether detcrent withE, both which 
are in divers reſpects concentrique with the centre of 
the world and alſoexcentrique:and within thoſe two de- 
ferents is placed the Excentrique which carricth the 
Epicicle, and the centre of the excentrique is marked 
with the Jetter B, and the little circle aboue is the Epict- 
cle,whoſe centre is F,which centre by turning round a- 
bout vpon the plane of the Excentrique, deſcribeth in 
the very middeſt thereof acircle marked with the letter 
C, which circle is crofled in two points oppoſit by ano- 
ther circle, called the circle equant, marked with the 
letter G,whoſe centre is marked with the letter H, 


Why are theſe foure orbes placed in this Theorique of the 
three wpper Planets? 


HeExcentrique is needfull as well to ſhew their 
vnequall diſtances from the earth, as alſo torthat 

the equacions of their Epicicles are ſometime 
greater, and ſometime leſſer, as hath ben demonſtrated 
beforein the ſ1xtfigure of the Moon, And rhe two defe- 
rents of the Auges are here placed for thefelfeſame cau- 
ſes that are before declared. Againe, the Epicicle is ne» 
ceſlarily ſuppoſed, becauſe it is well knowne by often ob- 
ſeruation, that euery one of theſe thiee Planets in like 
andſelfelameplaces of his Exccntrique is found to haue 
diucrſe and ſundry motions,whereot they are ſaidrobe 
ſometime ſwift and ſometime ſlow, now ltationaric and 
now retrograde z moreouer, they are ſometime nigher 
to 
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to theearth,and ſometime further off, as manifeſtly ap- 
peareth by the murabilitic of their apparant greatnefle: 


all which apparences are ſalucd, by ſuppoſing an Epi- 
cicle, 


Wherefore is the circle equant added to this Theorique? 


B Ecauſe the conuerſions of the Excentriques and of 
the Epicicles of theſe three Planets are not obſer- 
ued to be equated to their owne centres, but to ſome 0- 
ther point,which point is called the centre equant, mar- 
ked inithe former figure with the letter H:and becauſe it 
isnot needfull to appoint to that centre any peculiar 
otbe,ſith there isno vie thereof,the Aſtronomers thinke 
itſufficient onely to deſcribe about that centreacircle 
vpon the Plane of the Excentrique, equall tothecircle 
Excentrique in cuery reſpec; tor hauing both equall ſe- 
midiameters,as L ſaid before,they muſtneeds be equall, 


Hath the Orbewhich carrieth the two nodes, no wſein this 
T heorique? 


Es, they may be vſcd as well in the Theorique of 
theſe Planets,as inthereſt, And yerbecaulethe va- 
rieties of the latitudes are obſerued to proceed equally 
according tothe ſucceflion of the {ignes, together with 
the Auges, the office of carrying the Nodes, is moſt 
commonly by the Aſtronomers appointed to the two 
defcrents ofthe Auges,ſoas this orde in this Theorique 
nauing none other vie, is not thoughtſo needfull, 
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The ſecond Intention , ſhewing towaras what part ſuch 
Orbes are moned, and in what time they make their reuo+ 
lations, and alſs pon what centres or poles they make 
their regular monings + and firſt of all, how 
and in what manner the Excentriques, 
carying the Epicicles of theſe Pla- 
nets, are mooned, 


Za He Excentrique of cuery one oftheſe Planets, is 
We moucd according to the ſucceſſion of the ſignes, 

=="vpon his owne proper poles,declinivg vnequally 
on both ſides from the poles of rhe Eclipticke,and yertit 
moueth equally about the centre of the ciicle equant: 
and the Excentrique of Saturne is commonly laid to 
make his revolution in thirtie yeares , and the Excen- 
trique of Jupiter in twelue yeares, and that of Mars al- 
moſt in two yeares, 


How much is the preciſe dayly motion and perfett renoluti- 
#7 of euery one of theſe Excentrique: ? 


Tx vnderſtand this the better, you had need to re. 

member Cope rnicws his diuilion of the beginning 
of mouing before mentioned, which is twofold, the one 
compound,and the other ſimple. The compound moo- 
uing is to be accounted from the vernall equinoctiall 
point, which point of beginning is vnſtable : and the 


ſimple moouing is tobe counted trom the fult ſtarre of 


the Rams hore, called of the Aſtronomers, The firme 
and ſtable point, or beginning of moouing : wherefore 
if you count trom the EquinoGQtiall poinr, then the daily 

N00- 
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mouing of theExctatrique of Saturnecontaineth 3, i, 


w , wi, x, that of Jupiter, \,. 544 1m 98, 7, Þ and that, of 
Mars, ,\. 5. $9, Y, And one whole revolution of 
Saturne,counting from the EquinoCtiall point,contay. 
nerh 29 egyptian yeares, 161 dayes, 22 houres, j,. *, 
ii, Andthereuomtion of Iupiter, counting alſo from 
the AquinoGtall point,containeth 11 Agyptian years, 


315 dayes,1i5 houres, 1... And that of Mars con- 


lo*3 of 
taineth one Agyptian yeare, 321 dayes,22 houres, /,, 
i, a. Butif youcount their moving from the firſt ſtar 


4 99 48" ; 

of the Rams horne, then the Excentriques of theſe Pla- 
nets will not make theirreuolutions ſo ſoone, bur bee 
ſomewbat longer inreturning tothat firſt point of moo- 
uing, for the excentrique of Saturne will then make his 
reuolution in 29 Zgyprian yeates, 174 dayes,q houres, 
[+ 1. 26. And that ot Iupicer in 11 Agyptian yeares, 
317 dayes, 14 houres, ,}. ,. i, And that of Mars in 
one /Egyptian yeare, 321 dayes,23 houres, ,,. /i.i. 

In what place is the centre of the circle equant tobee 
found? 


IN theline of the Auge of the excentrique towards the 
ſame Auge, whole diſtance from-the centre of the 
world is double tothe excentricitic of the excentrique: 
which excentiicitie is the ſpace contained betwixt the 
centre of the world,and the centre ofthe excentrique, 


What fo!lowcth upon this Inequalitie or Irregularitie of the 
Excentriques ? 


\ 7 E haue ſhewed you before inthe Theorique of the 


Moone, thatthe centre of equalitic js:owards the 
K 115 ovpolit 
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oppoſit Auge of her Excentrique, and is all one with 
the centre of the earth, and thereby the mouing of her 
excentrique,whileſt herEpicicle mooueth towards the 
Auge, is the ſwifter , But becauſe in this Theorique of 
thethree Planets, the centre of the equant is towards 
the Auge of the Excentrique,the Excentrique thertore 
moueth the moreſlowly; for aleſſer portion of the Ex- F 
centrique belongeth to the vpper halte of the circle 

equant, anda greater portion thereof is due to the ne- 
ther halfe of the circle equant, as plainely appearcth by | 
the former figure : for if you draw a rightline through 
checentre of theequant,ſo as it may cut the line of the | 
Auge with right angles, it will deuide the circle equant | 
into two cquallſemicircles, butit will deuide the Excen- 
trique into two vnequall portions, whereof the vpper- 

moſt istheleſler, and thenethermolt the greater. And 

{ith themouing of the Excentrique is equall about the 

centre of the equant,and that theſe vnequall portions of 
theExcentrique do turne about the ſaid centre in equall 


time,it muſt needs moue moreſlowly abouc, and more 
quickly beneath, 


How arethe deſerents of the CAuges moned? 


T Hey are mooued according tothe ſuccefſion of the 
ſignes, about the centre and poles of the Eclipricke, 
by vertue of the eighth ſphere, & according to 4/phon- 
ſ#s doe make their whole reuolution in 49 000yeares,by 


which moouing they put forward by little and little the 
Auges of the Excentriques, 


How 
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Hyw and in what manner are the Epicicles of theſe Planets 
mooacd ? 


E 4 Hey are moued in their vpper part according tothe 

ſucceſſion of the ſignes, and in their nether part 
contrarieto the ſucceſſion of the {ignes,which is cleane 
contrary to the moving of the Moones Epicicle before 
declared. And euery one of theſe Epicicles is equally 
mooued from his meane Auge, vpon his owne proper 
axletce,which is alſo mouable,ſtanding vponthe plane 
of the Excentrique obliquely orflopewiſe,and not per- 


pendicularly. And the Epicicles of Saturne and Jupiter 


doe go aboutin the ſpace of one yeare and afewdaics 


more, but the Epicicle of Mars goeth about in alittle 
more than two yeares: and by this moouing euery Epi- 
cicle carrieth about with him the bodice of his proper 
Planer. 


What is the daily moning and alſo the perigdicall renolution 
of exery one of theſe Epicicles ? 


T He daily moving of the Epicicle of Saturneis ,.. ® 


EE OS 
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and that of Mars, 1s, 1, m., Y, SoastheEpici- 


c!e of Saturne maketh one period in 378 dayes, which is 


one yeatre, 13 dayes, and 6houwutres, ,\.. 1. , Andrhe 


Epicicle of Inpiter maketh one period in 398 dayes, 
which is one yeare, 33 daics, and 21hourcs, ,\,, ', 
And ihe Epicicle of Mars maketh one period in 779 


dayes witch 1s two ycares,q9 daics,22 howes, þ. 1 
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How is the meane Auge of euery one of theſe Epicicles de- 
ſcribed? 


B Y aright line dcawne from the centre of the circle 
equant through the centreof the Epicicle, euen to 
the circumference thereof,making there a point marked 
in the figure next following with the letter M , which 1s 
furtheſt diſtant from thecentre of the equant. And the 
centre of theequant gouerneth the moouing as well of | 
the Epicicle,asof the Excentrique, as you may plainely 


(ce by this figure following. 


q The ſecond figure belonging to the Theorique 
of the three ſuperior Plancts. 


1 F 
Z 
I D \Y 
NA 
JG | 
l 7 
_ 4 
K 
xx, 
[0 


| 'Hisfigureconfiſteth of diuerſe circlesand centres, 
lines, and points, whereof the outermoſt circle ſig- 


nificth 
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nifieth the Zodiake, whoſe centre is marked withrhe let- 
ter A, and of the two greater circles drawne within thar, 
cutting one another in two points oppolſit,the one is the 
circle equant, whoſe centre is marked with the letter C, 
and the other is the Excentrique, whoſe centre 1s mart- 
ked with the letter B, and the Auge of the Excentrique 
is marked with the letter I), and the oppolit Aupe ther- 
of is marked with theletter E : and the foure lefler cir- 
cles placed vpon the Excentrique,are Epicicles, where- 
of two haue their centres, marked with the letter H, as 
well onthe right hand ason the left hand of the figure, 
for the right line C H M dooth point to the meane 
Auge of the Epicicle,marked with the letter Mon both 
ſides of the figure, andthe rightline AH V doth point 
tothe true Auge of the Epicicle, marked likewiſe on 
both ſides of the figure with the letter V, and the right 
| line BHP ſhewcth the Touch-point, marked alſo on 
both ſides of the figure with theletrer P, which is al- 
waies in the mid..eft berwixt the meane and true Auge 
of the Epicicle,being out of the line of the Auges.Now 
what the other letters ſet downe in the outſide of this 
figure doe ſ{ignifie, ſhall be ſhewed when we come to de- 
icribe the points, lines, and arches, belonging to this 
Theorique, 


ht concluſions doe follow wpon this Tnequalitie of the 
Epicicle? 


1. | Heſe foure : Firſt, the moouing of the Planet to 
any other point in the circumference of the Epici- 
cle,thanrothe mcanc Avge of theEpicicle and to the 

oppolic Auge, is vnequall, 
| L 2, IC- 
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2, Szcondly,whenthe centre of theEpicicle is cither 
in the Auge or oppoſit Auge of the Excentrique, then 
the three points,that is,the mean Auge,the tuc Avge, 
and the Touch-point are all vnited,and doe meet in one 
jelte line : but beeing out of the line of the Auge, they 
are {o ſeuered, as the Touch-point is in the middeſt be- 
twixtthe meane andtrue Aupe of the Epicicle, becaulc 
thatthecentre of the Excentrique is in the middeſt be- 
wwixtthe centre of tie Equant, and the centre of the 
Eclipticke. 

3. Thirdly,in the deſcending hal:e of che excentrique 
from the Auge towards the oppoſit Auge thereof, that 
is from DtoE, the meane Auge of the Epicicle, mar- 
Ked with M, goeth before the Touch-point,narked with 
P, according to the ſucceſſion of the {1gnes; and the true 
Augeof the Epicicle followeth the ſaid Touch-poinr, 
according tothe ſucceſſion of the {ignes, But inthe 0- 
ther aſcending halfe of the Excentrique, the true Auge 
of the Epicicle becing our of the line of the Auges of 
the Excentrique; alwayes enclineth from the Louch- 
point towards the Avge of the Excentrique , and the 
meane Avuge of the Epicicle enclineth towards the op- 
polit Auge of the Excentrique, 

4. Fouthly,in the vpper pait of the Excentriquetlic 
moutig of the Planets fwitter than inthe lower part of 
TtHeExccatrique, becaute that the meane Auge of the 
Epicicle goeti in the vpper part ol the Excentrique,ac- 
cording tothe lucceflion of the fignes, Butin the other 
nether halteof the Excentrique, the moouing of the 
Planet is flower, going there contraticto the ſucceſſion 
ol the ſivnes, —- 


What 
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What harmonie i; there betwixt the ro:ting of the Sunae, 
and the monings of the three ſuperior Plantts,and wher- 
of dependeth ſuch harmonic © 


T chicfely dependeth vpon the periodicalreuoJutions 

and mouings of their Epicicles: for itis well known by 
good obſeruation, that in euery meane conjunction of 
the Sunne with any of the ſaid three Planets, the Planer 
itſeife isin the meanc Auge of his Epicicle ; and n evue- 
ry meanc oppoſition of the Sunne with any of the ſaid 
three Planets, the Planet it ſelic is in the meane oppolit 
Auge of his Epicicle: and in any other place look how 
wuch the meane place of the Sunne is diſtant from 
the meane place of the Planet, ſo much is the Planet it 
ſelte diſtant from themeane Auge of rhe Epicicle, as 
you ſhall eaſily perceiue by this figure tollowing. What 
meane Conjunction or Oppoſition 1s, ſhall be decla- 
red hereatter in the ſecond books, treating of the paſſt- 
©!35 of the Planets, 
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a The third figure belonging tothe T heovique of 
the three ſuperior Planets, 


His figure as you ſee confiſteth of two ſenerall cir- 
To wheroftheleſler circle which ſtandeth aboue, 

ſignifieth the Epicicle,carrying the Planet, whoſe 
ecntreis marked withtheletterB, And the greater circle 
beneath,isthe deferent of the Sunne, ln each of which 
circles are ſer downe the caracters of the fiue Apes, 
whereof in both circles,that of the Conjunction 1s pla- 
ced aboue,and that of the Oppoſition beneath: and on 
cach hand on both ſides are placed the caracters of the 
other three aſpects, thatis,the Sextile,the Quacrar, and 
the Trine aſpe&. Theletters {er downe on both {ides of 
cither circle, doe ſerue roſhewthe points of moouing, 
as well of the Sunne in his deterenr, as ot the Planet in 
hisEpicicle: for when the Sunne by his meane mouing 
Is 
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is in thepoint C of his deferent, and the Planet in the 
meane Auge of his Epicicle, marked with D, then are 
both their meane mouings joined inoneſelfe line, and 
ſobeina Conjuncion. And as the Sun departing from 
thencetothe point E, ſet downe on the left hand of his 
deferent,hath gone a ſixt part of his deterent, and there- 
by is in thefirſt Sextile aſpeR: ſo the Planer departing 
fromthe meane Auge of hisEpicicle,and comming to 
the point F, hath gone alſo a ſixtpart of his Epicicle, 
and is thereby in the firſt Sextile aſpect : and when the 
Sunnecomimeth tothe point G, and the Planerto the 
point H, then they arc both in a Quadrat aſpect : and 
when the Sunne commeth to the point], and the Planer 
tothe point K, then are they both ina Trine aſpect: and 
when the Sunne is inthe point L,andtlie Planet in the 
point M, then they are juſt oppolit one to another, be- 
ing both in one ſelteline:and in departing from thence, 
they obſerue like order in going throughthe other halte 
of their circles, vntill they come againe to bein a Con- 
junRion, as the letters N PR onthe right hand, being 
the halfe of the Sunnes deferent, and the letters O Q 
S on the right hand, being the halte ob. the Epicicle,do 


ſhew, 


Of this harmonie doe follow three concluſions, 


I, Pct one period of the Epicicleis juſtly accompli. 
(hed in ſo much time as paſleth betwixt two Coun- 
junctions of the Sunne and of the Planet, 

- 2, Secondly, looke how many degrees the Sunne by 
his meane moving is diſtant trom the meane mooving 
oi the Planct, ſo much doth the Planet depart from the 

L uj meanc 
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meane Avge of his Epicicle, And theretorethe meane 
mouing of the centre of the Eptcicle, and the meane 
mouing of-the Planct in his Epicicle, being joyned to- 
gether,are equall to the meane mouing ot the Sunne.,” 
3. Thirdly,of this way may be gathered,that theEpi- 
cicleand the Excentrique as touching their ſwiſtneſſe 
andiJowneile of gate in making their periodicall reuo- 
lutions,are cleane contrary one to another, for in tizofe 
places whereas the mouing of the Excentrique is ſlow- 
Eſt, there the mouing cf theEpicicle is twittctt, and yet 
thcir mouingsbeing all joyned together, are equal! to 
the mouing of the Sunne, 


What meaſure doth Ptolomey appoint 10 ertery one of their 
Orves? 


Heir meatures doe depend of the ſemidiameter of 
the Excentrique, which is {ſuppoſed to containe 60 
parts or degrees, and of ſuc like parts the excentricitie 
of the excentrique of Saturne conrainerh 3 degrees, ,. 
and that of Iupiter 2 degrees, ,,., and that of Mars 6 
degrees, !, Againe, the excentricitic of the equant of 
Haturne containeth 6 degrees, ,*.. and that of Iupiter 
containeth 5 degrees, ',. and that of Mars 12 degrces,;. 
And the ſemidiameter of the Epicicle of Saturne con- 
caineth 6 degrees, ,\.. aridthat of Jupiter 11 degrees,,',. 
and thatof Mars 29 degrees, /,. And the lealt altitude 
from the earthof Saturne. is 5o degrees, {, and that of 
Jupiter is 45 degrees, ,j,. and that of Mars is 14 degrees, 
Z,. Andthegreateſt alcitude from the carth of Saturne 
15 69 degrees, ,,. and that of Lupirer 1s 74 degrees, ,. 
aad that of Mars is 105 degrees, ;,, 
T ts 
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The third Intention, ſhewine what points, lines, and arches 
are neceſs.rie to be knowne inthe Theoriques of the three 
vpper Planets which are theſe here following, 


T. Ls Items Auge and oppoſit Auge as well of the Ex- 
centrique,as of thecircle equant, 
2, Thelines of themeane and true mouing of the Ept- 
cicle,and of the Planer. 
2. The meane and true mouing of the Epicicle, and of 
the Planer, 
4. The Inequalitie or centre of the Excentrique, both 


meane and true, 
5. The meane and true Auge of the Epicicle. 


6. Theequacion of theExcentrique, or of the centre,as 
' well in the Excentrique asin the Epicicle, 

7. The incqualitic of commutation or argument, both 
meane and true. 

8. Theequacion ol the argument, 

9. The mcanelongitude. 

10, The exceſle of the longer longitude. 

11. The exceſle of the nigher longitude. 

12, The propottionall minutes doth nigher and more 
rcinote, 

I3, The diameter of the Aupes. 

14. Thediamecter of the mean longitude in theEpicicic. 

I5, [he vpper and nether halfe oi the Epicicle, 

16, Ie oricntall and occidentall halte of the Epicicle, 
the deſcriptions of all which things do here follow. 
But fizlt as touching the Auges and oppoſit Auges), 

as well of the Excentrique as of the Equant, they arc al- 

Icadie paiore deſcribed, 

The 
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The line of themeane moouing of the Planet or of 
hisEpicicle, is a right line drawnefromthe centre of 
the world tothe Zodiake, and isa paralell or equally di- 
ſtant to another line, drawne from the centre of the 
Equant,and paſling throughthe centre of the Epicicle, 
Ot which two lines, the ficſt is marked inthe ſecond Fi- 
gure onthe right hand thereof, withtheletters AI, and 
the other line is marked on the ſame hand with the kt- 
ters CH, 

But the line of the true mouing of the Epicicle, 1s a 
right line drawne from the centre of the world through 
the centreof the Epicicle cucn to the Zodiake, repic- 


{ſented on both hands of the ſaid figure with the letters 
A K. 


Now theline of the true mouing of the Planer, is a 
rightlinedrawne from the centre of the world through 
the bodie of the Planet vnto the Zodiake, ſignified by 
the letters A L ſer dowa on doth {1des of the ſaid ſecond 
figure, Burt if the Planec be either in the true Auge or 
oppolit Auge of theEpicicle, then the two lines A K 
and A L are vnited, But if the centre of the Epicicle be 
either inthe Auge or oppoſit Auge of the Excentrique, 
that iseitherin D orE, then the three lines AI, A K, 
and C HM, are all one. 

The meane mouing of thePlanet or of his Epicicle, 
15anarch of the Zodiake,extending from the vernall Ai- 
quinoQtiall point, according to the ſucceſſion of the 
ſignes vnto the line of the meane mouing of the Planct 
or Epicicle,marked in the ſaid figure with the letters N 
F I,proceeding towards the lett hand, 

The true moouing of the Epicicle is an arch of the 
Lodiake, extending accordingto the ſucceſſion of the 

fignes 
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ſignes from the ſaid AquinoQall point tothe ling of 
the true mouing of the Epicicle, marked with the let- 
ters NF K. 

But the true mouing of the Planertis an arch of the 
Lodiake, extending in like manner from the /Equino- 
&iall point tothe line of the true mouingotf the Planer, 
marked in the ſaid figure with the letters N F L. 

And remember, that the letter N alwaies fignifieth 


the vernall AquinoGtiall point, whereto is ſetthe cara- 
Ger of Aries. m—_— 


of the Inequalitie of the Excentrique, both meane 
and I7HC, 


He mean Incqualitic of the Excentriqueis an arch 
| ofthe Zodiake,extending accordingto the ſuccel- 

ſion of the f1gnes,from the line of the Auge ofthe 
Excentrique vntotheline of the meanc moouing ofthe 
Planet or Epicicle : which Incqualitie the followers of 
Alphonſus do call Centrum meatum, marked on the left 
hand of the foreſaid figure with the letters F I. 

But the true Inequalitic of the Excentrique is aniarch 
of the Zodiake,extending according to the ſucceſhon 
of the (ignes, from the line of the Auge of the Excen- 
crique vnto the line of the true mouing of the Epicicle ; 


which arch is marked on the left hand in the ſaid figure 
- with the letters F K, | 


What is the equacron of the Excentrique ? 


þ 1s an arch of the Excentrique, contained berwixt 
the line of the meane mouing andthe line of the true 
M m0- 


_- _—_ 


v £<- es 
© — 
OO oe. - 


ge”. Pp 
T_T oor "> 2. "_ 


$2 Of the three ſuperior Plantts. 


mouing of theEpicicle, and is marked on both ſides of 
tne foreſaid figure with the letters K. 
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What is the Equacion of the centrein the Epicicle ? 
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TT is an arch of the Epicicle contained betwixt the 

meane and true Aupe of the Epicicle, and is marked 
on both hands of the-ſaid figure with the letters V M. 
But this arch is no arch, when the centre of theEpicicle 
15inthe Auge ofthe Excentrique.and it is greateſt when 
the centre of the Epicicle is in any of the two meane 
il longitudes. And you haue to note,that the equacion of 
Ts the centre inthe Excentrique, andthe equacion of the - | 
\# centre inthe Epicicle ate alwaies like. Moreouer,whileſt 
the Epicicle deſcendeth in the one halte of the Excen- 
_x# eriquefrom the Auge of the Excentrique, marked with 
[1 D, towards the oppolit Auge thereot marked with E, 
this equacion is taken away from themeaneInequaliic 
of the Excentrique,and is added to the mean argument 
(which is here by and by defined)lo as it may make ther- 
by and in thatplace, as well the equated Incqualitie of 
the Excentrique,as the equated argument, But whileſk 
the Epicicle aſcendeth in the other hal.e of the Excen- 
trique,it is cleane contrary : tor when the-right line A H 
1 V intheforeſaid ſecond figure taileth intothe two para- 
; lels AI and C H M, it makeththe two angles 1 A H 
 andMHYV tobe equall, And to the two equall angles 
doe belong two like arches,repreſented inthe ſaid figure 
by cheletersI K, and V M, which arches or equacions 
i are not tobe added or ſubtracted borh together, Bur 
| when the one is added, the other 15 alwaycs tobe taken 
'1 away,becauſe the onecleaueth tothe end, and the other 
to 


I no 
—_ 


I ow. 


Of the three ſuperior Planets. 83 
rothe beginning of their circles, tending towards one 
{clte patt, | 


What is the meane and true argument ? 


T Hemeaneargumentisan arch of the Epicicle, con- 
tained betwixtthe meane Auge thereof,andthe body 
of the Planet,tobe counted towards that partwherein- 
to the Epicicle is mooued: which arch is repreſented in 
the ſaid ſecond figure by the letters M L, And the true 
argument isanarchof the Epicicle, contained betwixt 
the true Auge of the Epicicle and the body of the Pla- 
net,marked1n the foreſaid figure with the letters V L. 


What is the equacion of the Epicicle,or of the argument? 


T is an arch of the Zodiake,contained betwixt the line 

of the true mouing of the Epicicle,and the line ofthe 

truce mouing of the Planet, marked inthe foreſaid ſe- 
cond figure with the letters K L: and this arch isno arch 
when the Planets eitherin the true Auge or inthe true 
oppolit Auge of the Epicicle., And it is greateſt when 
the Planer is in the line, which being drawae from the 
centre of the world, toucheth in one pointthe outſide 
of the Epicicle, which lincis marked in theforeſaid ſe- 
cond figure onthe left hand therofyqwiththe letters A L, 
and on the right hand, with theletrers A I. And note, 
that when the Planet is inthe firſt halfe of theEpicicle, 
deſcending from the true Auge to the oppoſit Aupe, ir 
adderh this equacion to the true moouing of the Epici- 
cle, but in the other halfe of the Epicicle it takerh: ſo 


much away. | 
M ij But 
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IT the three ſuperior Planets. 

B Ve now forthe better vnderſtanding; of the equaci- 
ons both leaſt and greateſt of allthe three ſuperior 

Planets, and of all the other tearmes belonging to the 


ſaid three Planets, it ſhall be neceſlaric tofet downe this 
other figure here following. 
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« The fourth figure belonging tothe T heoriques of 
the three upper Planets, 
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Far His hgure differeth not much from the (ixt figure 
HF belonging totheTheorique of the Moon before 
—** ſer downe, for the outermoſt circle of this figure 
44 ſignifieth as well here as there the Zodiake, whoſe centre 
1 Is 
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is marked with theletter A: and the innerblacker circle 
ſgnificth the Excentrique, carrying theEpicicleof any 
of the three vpper Planets, whoſe centre 1s marked with 
the letter B : and aboue that centre is placed the centre 
of the circle Equant, marked with the letter C. but the 
circlcir ſelfe cannot fitly be made here, becauſe it muſt 
be equall in cuery reſpe& to the Excentrique, as hath 
been ſaid before, And each one of the five lictlecircles, 
placed vpon the Excentrique, doth fignifie the Epicicle 
whereto the body of any of the three Planets is fixed, 
And the7 halte circles making 6 ſpaces,cuery ſpacecon- 
taining ten minutes, as well aboue as beneath the cen- 
tre A, doc ſhewthe proportionall minutes , which arc 
partly deſcribed before inthe ſixt figure of the Moone, 
and ſhall be more fully againe deſcribed here, 

Now,astouching thereſt of the letters placed as wel 
within the figure,as round about the ſame,we come now 
to ſhew their ſignifications: for thelettersE F G Hdo 
ſignifiethe Excentrique,whoſe Auge is marked with the 
letterE, and his oppolit Auge with the letter G. 


A deſcription of the meane longttudes. 


M Oreouer, there is a point inthe middeſt betwixt 
the centre A and the centre B, marked with the 


letter], through which point is drawne arightline,mar- 
kea with the letcers F I H,which falling perpendicularly 
ypontheline E A G, crofſeth the ſame inthe point I 
with right angles, and cherebyſheweth the two meane 
longitudes in the Excentrique, marked with the letters 
F H, in which twoplacesthe centre of theEpicicle is 
alwaies equally diſtant as well from the centre B,as ws 

Mi the 
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thecentre A. And therefore thoſe two points doe ſhew 
the mcane longitudes, And when the centre of the Epi- 
cicle commeth to any of thoſe two points, then the 
greateſt equacion of the Excentrique of Saturne 1s 6 de- 
grees, ,'.. , and that of Iupiter is 5 degrees, ,',. and 
that of Mars 1s 11 degrees, |. But when the centre of 
theEpicicle is inthe Auge of theExcentrique,marked 
with E, then thearch Q R ſheweth the greateſt equac1- 
on for Saturnetobe 5 degrees, {,. *.. and for Iupiter 
10 degrees, ,i. i. and for Mars 36 degrees, ,*,.. And 
when'the centre of the Epicicle is in the oppolit Auge 
of theExcentrique, marked with G, then the archQ T 
{hewerh the greateſt equacion for Saturne tobe 6 de- 
grees, 4+ 4» and for Iupiter 11 deprees, {,. ©. and 
tor Mars 46 degrees, ;,.,". 


What be the exceſſes of the longer and nieher lonei- 
tudes? 


ew) I define what they be, itſhall not be amiſke 
to aduertiſe you, that both P?olomey, Purbachins, 
andthe followers of 4 /phonſws, in counting or mea- 
ſuring the equactons of theEpicicle of the Moone, or 
of the argument (as they tearme it) they haue regard 
onely to the exceſle of the longer and ſhorter diameter 
of the Auges of the Excentrique, which cxceſle they 
call the diuerſitie of the diameter ; which is plainely de- 
ſcribed betore in the ſixtfigure belonging to the Theo- 
rique of the Moone, and therefore reſort thereunto, 
that you may the better beare itin mind, But inthe 0- 
cher Planets they make two exceſſes, whereof Thicy call 
the one the excelle of the longer longitude, and the 


other 
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other the exceſle of the nigher longitude. The exceſle 
of the longer longitude,is an arch of the Zodiake,ſhew- 
ing the equacion of the Epicicle, when the centre ther- 
of is in any of therwo meane longitudes, markedin the 
Excentrique on the right hand with the letter H, and 
onthe lett hand with the letter F: for then the foreſaid 
arch of the Zodiake is greater than that which ſheweth 
the equacion of the Epicicle, his centre being 1n the 
Auge of the Excentrique,marked with E. Butwhen the 
centre of the Epicicle is inthe oppoſit Auge of the Ex- 
centrique, then the foreſaid arch of the Zodiake which 
is right againſt the meane Jongitude,marked with H, 1s 
leſſer than the arch of the Zodiake, which repreſenteth 
the equacion of the Epicicle, his centre being in the 
ſaid oppoſit Hogs of the Excentrique, and therefore is 
called the exceſle of thenigher longitude, Andof theſe 
two cxceſles doerife two ſorts of proportionall minutes, 
thatis,the longer and thenigher, All whichthings you 
ſhall better vnderſtand, by helpe of the laſt fourth Fi- 


gure: in which figurethe arch marked with the letters Q_ 


RS on theright hand of the ſaid figure is the arch of 
the Zodiake, repreſenting the equacion of the Epicicle 
when his centre is in the pointH, ſignifying the meane 
longitude of the Excentrique, which arch is greater 
than thearch marked with Q R, in the top of the Fi- 
gure, thewing the equacion of the Epicicle, when his 
centre1s inthe Auge of the Excentrique, marked with 
E,by ſomuch as that little portion of the Zodiake,mar- 
ked on therighthand of che fipure with the lettersR S, 
doth thew, as you may eaſily irie with your Compalles. 
And the ſaid arcchQ RS is leſler than the arch QT, 
ſtanding in the lowelt part of the figure, whereas the 

Centre 
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centre of the Epicicle is in the oppoſit Auge of the Ex- 
ccntrique, marked with the letter G, by ſo much as the 
letters S T onthe right hand do ſhew, ſo as in this figure 
the letters R S onthe right hand doe ſhew the exceſle 
of the longer longitude, and the letters S T onthe ſame 
hand doe ſhew the exceſle of the nigher longitude : of 
which two excefles doeſpringthetwo kinds of propor: 

tionall minutes before mentioned, which doe ſerue ro 
ſhew how much every equacion of the Epicicle ts grea- 
ter or lefſerthan another, when the centre of the Epici- 
cle is in any other place of the Excentrique,and is clean 
out of the Auge or oppolit Auge, and alſo out of the 
meane longitudeof the Excentrique, Andas inthe fixt 
f19ure of the Moone the equacions of the Epicicle in 
euery place of the Excentrique(his centre being neither 
inthe Auge nor in the oppoſite Auge of the Excen- 


rrique) is knowne by the proportionall minutes, for that 
as well the exceſle of the longeſt, as the exceſle of the 


ſhorteſt diameter of the Auges of the Excentrique is 
eachof them there diuided intofixtie minutes: ſo here 
I:kewiſe the ſaid proportional] minutes are found outby 
deuiding the difference or ouerplus that is betwixt the 
diameter of the meane longitude, andthe longeſt dia- 
meter of the Auge of the Excentriqueinto 60 minutes; 
and alſo by deuiding into 60 minutes the ouerplus or 
diffcrencethat is betwixt the diameter of the meane lon- 
gitude and the ſhorteſt diameter of the Auges of the 
Excentrique, as you may plainely perceiue by the laſt 
fourth figure,whereinas theline A Efſtgnitying the lon- 
ger diameter ofthe Auges of the Excentrique,exceederh 
in length the diameter of the meane longitude, marked 
on the right hand with A H, andon theleft hand with 


AF, 
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A F, by athitd part and ſomewhat more (which exceſſe 
or ouerplus is deuided into 60 minutes:)euen o the gif. 
ference or ouerplus,whereby the diameter A Hor A F 
exccedech the ſhorter diameter of the Auges of the 
Excentrique,marked with the letters A G, is alſo deui- 
ded into 60 ninutes; of which the firſt #.. are calledthe 
longer proportionall minutes,andthelaſt ,/,. are called 
the nigher proportional minutes,becaule they are nigh- 
cr tothe centre of theearth. _ pd 
And according as any other right line drawne from 
A the ceatre of the world to the centre of the Epicicle, 
being in any other place of the Excentrique, out of the 
Auge or oppoſit Auge of the Excentrique,or out ofthe 
mean longirudes,is longer or ſhorter; ſo doth the equa- 
cion of the Epicicle encreafe or decreaſe; For as by tup- 


_ poſing thecentre of the Epicicleto be in thepointK of 


the Excentrique,you ſhall find therightline A K tobe 
longer than the line A H by 4o minutes ; even ſo the 
cquacion of the Epicicle in K, marked with S, is leſ- 
ſer than the equacion of the Epicicle in the point H, 
marked alſo wth 5,by 4o of {uch minutes, as the lit- 
tle arch R S, {igmitying the exceſle of the longer Jongi- 
tude,doth containe 60 minutes, Likewiſe,as the line A 
L is thorter than the line A H by qo minutes, euen ſo 
the equacion ot the Epicicle, marked with Q S (his 
centre becing in L) is greater than the equacion of 
the ſaid Epicicle, marked alſo with Q S, his centre 
becing inthe point H, by 4o of ſuch minutes, as the 
arch S T, fignitying the nigacr longitude, dooth con- 
taine 60 minutes, And reinember here, that in ſeckivg 
11 this figure to know the length of the line AK by the 
minutes, you mult pur the firme toot of your Compas 
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inthecentre A, andthe moouable foot in the point TL, 
andſoto drawthe moouable foot from thence to the 
line A H Q, vpon which line the numbers of the 60 
propottionall minutes are ſer downe : and to know the 
length of theline A L, you mult fit your Compaſiles to 
A L, andrhendrawthe mouable foot to the line A G 
Q. vpon which line are alſoſer downe the 60 proporti- 
onall minutes, in like manner as they are vpon the line 
AH Q, ſauing that in theline A H Q cheſaid 60 mi- 
nutes are to becounted from H towards Q, andinthe 
line A G Q they proceed vpward from Q to G, ac- 
cording as the doe halfe circles doc ſhew, And after 
this manner you muſt deale, to know the length of any 
other line drawne from the centre Aro any other point 
of the Excentrique, whereinto the centre of the Epici- 
cle chaunceth to fall;confidering alwayes whether ſuch 
line be cither longer or ſhorterthan the line A H, pal- 
{ing through the point of the meane longitude, to the 
intent you may know thereby how to applie the length 
of cuery line to the right number of the proportionall 
minutes belonging tothe ſame, Bur you haue to note, 
that neither Copernicus nor the Prutenicall tables doe 
make any more kinds of exceſles or proportionall mi- 
nutes, butthat onely which is plainly declared before in 
the {txtfigure of the Moone, 


What « the diameter of the 1 Qs it the E pit icle> 


[T isarightline paſſing through the centre of the Epi- 
cicle,and alſo through the truc Auge and the true op- 
poſit Auge of the ſaid Epicicle : which line deuideth the 
plane of che Epicicle into two equall halſes, whereof the 
one 
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one iscalled the Orientall halfe,and the other the Occi- 
denrall haltc,hereafter deſcribed inthe (1xtfigure, 


What & the diameter of the mean lowgitudes in the Epicicled 


[T isarightline drawne _— the centre of the Epi- 

cicle, creed perpendicularly vpon the diameter of 
the true Auges of the ſaidEpicicle next before defined: 
and when the Planet falleth into this line, it ſheweth the 
meane diſtancethat is betwixtthe greateſt longitude in 
the Auge of the Epicicle, and the leaſt longirudein the 
oppoſit Auge of the ſaid Epicicle, andthereof is called 
the diameter of the meane longitudes. And this line 
deuidech alſothe plane of the Epicicle into two halfes, 
that is, the vpper halfe, and the nether halfe. 'The vpper 


halte is that which is aboue the diameter of the meane 
longitudes, and is fartheſt from theearth:and thelower 
or nether halfe is beneath the ſaid diameter, and is nigh- 
ertothecaith, 


What is the Orientall and Occidental halfe of the Epicicle? 


He Orientall halfe is that, which being contained 

berwixtthe Auge and oppoſit Auge, looketh ro- 
wards the Eaſt: and che other halfe looking towards the 
Welſt,is called the Occidentall halfe. And youhaue to 
note, that as well in theſe three Planets, as in the other 
two Planets next following, that is, Venus and Mercu- 
ric, the firſt halfe of the Epicicle is Oricatall, and the 
later halte Occidental: but in the Moone the later halfe 
of her Epicicle is Orientall,and the firſt halfe thereot is 
Occidentall, For the Epicicle of cucry one of the fore- 
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laid five Planets going from the Auge, in his vpper 
part,according to the lucceſlion of the ſignes, carrieth 


the Planet firſt into the Oricatall halfe:but in the Moon 
it is cleane contrarie, 


The fourth Intention, ſhewing the twofold latitude of the 
three vpper Planets,and wherein their latitude diffes 
reth from the latitude of the Moone. 


T Helatitude of the Moone is ſimple, having onely re- 
ſpeto the diſtance of her Excentrique or Deterenr, 
from theEcliptickeline ; whoſe greatelt diſtance from 
thence,cither towardthe North or South, is but fiue de- 
grecs, as hath been ſaid before, by reaſon that the poles 
of her Excentrique are diſtant from the poles of the 
Ecliptick no more but fiue degrees. But the latitude of 
the three vpper Planets isto be conſidered two manner 
of waies: Firſt, according to the diſtance of any of their 
excentriquesfrom the Eclipticke : and ſecondly, accor- 
ding to thediſtance of any of cheir Epicicles from the 
Excentrique thereof,which two kinds of latitude Purba- 
chius deſcribeth the fuſt in this manner : The fuſt ({ayth 
he) chaunceth by reaſon that the plane or ſuperficies of 
the Excentrique of the Planet declineth from the plane 
of the Eclipticke in two parts oppolit, the greateſt di- 
ſtance of ſuch declinationremaining alwaics invariable 
like as in the Moone, and yetthe two Nodes or Interſe- 
Qtions,thatis toſay,thenode aſcendent and deſcendent, 
otherwiſecalled the head and taile of the Dragon, are 
not mouedcontrary tothe ſucceſſion of the fignes(asin 
the Moone)but according to the mouing of the eighth 
ſpherc,fo as the Aupes of the deferents of thoſe Nodes 
Sort re _ OY OOO UE WO ' 6 
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do deſcribe onthe North (ide, paralell circumferences 
that be equally diſtant from the Eclipticke: and though 
ſuch Auges be alwaics ſeptentrionall, yet notwithſtan- 
ding thoſe Auges be not inall the three planets the very 
points or limits of the greateſt latitude of their deferens 
from theEclipticke; yeathatfalleth out only in Mars, 
the Auge of whoſe excentrique doth moſt decline from 

the Eclipticke to the North; but in Saturne the point or _, 
limit of his greateſt latitude goeth betore the Auge of 

his excentrique,contrary to theſucceſſion of the fignes, 

and is diſtant from his Auge 50 degrees; andin Iupiter 
ſuch point goeth after the Auge of his excentrique ac- 
cording to the ſucceſſion of the ſigns,and is diſtant from 

his Auge 20 degrees . All which things you ſhall more 
plainly perceiue by this figure here following, ſerdowne 

by Reinholdusinhis Comment vpon Purbacchines, 


g The fifth figure of the three ſuperior Planets, 
B 


Ax 
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N this figure the letter D fignifieth the cen. 


\C . . 

{ tre of the world, whereupon 1s drawne a cir- 
SN Wcle ſignifying the plane of the Eclipticke: 
L2zXl2and cheſaidpointD, repreſenteth alſo both 
ehepoles of the Eclipricke, And vpon the point C is 
drawn another ciccle,fignifying the plane or ſupetrficies 

of theexcentrique, marked inthe vpper part with the 

» letters A BE, enclining as you ſec towards the plane 
of the Eclipticke, And becauſe the two planes, that is, 
theplane of theExcentrique & the plane of the Eclip- 
ticke doc crofle or cut one another inthe very cenue of 

the world,marked with D ; and becauſe the Auges of 
thethree Planets are all diſtant from theEclipticke to- 
wards the North; therefore the centres of their Excen- 


erriques mult needs be alſo Northerly, and out of the 
centre of the Eclipticke :ſo as the centre of the Excen- 
triquefor Saturne,is to be found inthelinc A D.,and for | 
Mars, intheline B D, and for Iupiter, in the line E D, 
Andthe Auge of Saturne is marked with A, and that of 

Mars with B, and that of Iupiter with E. Moreouer, the | 
right line, marked with the letters B F C GH, repre- 
ſenteththeplaneof the greateſt circle, paſling as well 

through the poles ofthe Eclipricke,as alſothrough that 
rightline,which paſſing through the centre ofthe world 

is erected with right angles vpon the planc ofthe excen- 

trique : Forthis plane of thegreateſt circle doth devuide 

the arches,as well ofthe Excentrick,as allo ofthe Eclip- 

ticke,two mannerof wayes : which arches arc diſtingui- 

ſhed in this figure by the two vſuall caracters, "gnitying 

the two nodes, otherwiſe called the head and taile of the 
Dragon:andeither of therwodiltances, F B, or G H, 

ſhencth che greateſt declination of thetwo planes. And 


finally, 


I nts 
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finally,the point Bisthelimit of the North latitude,and 
G the limit of the South latitude of any of the three 
Planets. Thus you may percciue, that the Auge of the 
Excentrique of Mars is alwayes in the North limit,and 
his oppolite Auge in the South limit , butthe Auge 
of Iupiters Excentrique, marked in the former Figure 
with E,gocth before the North limit B,that is toſay,the 
centre of Tupiters Epicicle commeth to the Auge of his 
Excentrique, before thar it arriueth ro the North limit. 
And finally , the Auge of Saturne his Excentrique, 
marked in the ſaid figure with A, followerh after the 
North limit, ſo asthe centre of his Epicicle arriuerh to 


the North limit, before it commetrhto the Auge of his 
Excentrique. And the followers of Alphonſus do make 


the Nede aſcendent of Mars tobe at this day inthe fix- 
teenth degree of Taurus, and his Node defcendent to 
be in the {ixreenth degree of Scorpio: and che Node af- 
cendent of Jupitertobce in the 14 degree of Cancer, 
and his Node defcendentto be in the 14 degree of Ca- 
png wi his North limit to be in the 14 degree of 

ibra, And the Node aſcendent of Saturnetobe inthe 
24 degree of Cancer, and his Node deſcendent tobe in 
the 24 degree of Capricorne,becaule his Northlimit is 
in the 24degree of Libra, ſoas there is no great diffe- 
rence betwixt Saturne andIupiter, touching their li- 
mits, And partly hereby,and partly by that which follow- 
cth hereafter, it ſhall manifeſtly appeare that Saturne 
whileſt he paſteth through the one halte of the Zodiake, 
counting from the 24 degree of Cancer.vntothe 24 de- 
gree of Capricorne, he hath alwaies North latitude; 
and whileſt he paſſeth through the other halfe of the 


Zodiake, he hath alwaics South latitude. lap 
con{i- 
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conſidering that he makerh hiswhole reuolution in thit- 
tie yeares, he hath continually durivg the ſpace of 15 
yeares North latitude, and durivg the other 15 yearcs 
South latitude:and the like is to bejudged ot Tupiter and 
Mars,according to thertime of theirentire 1euoſutions; 
forTupiter maketh his reuolutionin 12 yeares,and Mars 
iy 2 yearen, 110 21: 

But cMeftlyn following Copern:cies, ſerteth down the 
Places of the Northlimit and Node aſcendeart of euery 
one of the three vpper Planets in this manner,that is to 
fay,theNorth limit of » to be in theſe daies in the 9g 
depree, ,*. of m, and that of + tobe inthe 26 degree, ,'. 
of 5, andthat of 4 robe inthe 2$ degree, 5. of i. A. 
gaine,thenode aſcendent of » to beinthe 9 degree. /.. 
of iN. and that of «to be in the 26 degree, ,'. oi $,and 
thatof 's to be inthe 28 degree, }, of v. And as torthe 
South limit and the node deſcendent of euery Planer, 
each one doth occupic in the Zodiake ſuch degree and 
minute as is oppoſtt tothe place of the North: ltivit,and 
of the node aſcendent of euery one of the ſaid Planets 
beforeſetdowne. And M;tlyn layth, That as the greateſt 
latitude of the Moone either North or South from the 
Eclipticke,is only five degrees, fo he appointeth ro the 
oreareſt latitude of the Excentrique of » from the Eclip- 
ticke but 2 degrees, ,..and tothatof + 1 depree,,',.and 
tothatof - 1degree, ,. 

Now tothem rhe ſecond manner of latitude belon- 
ging to the three vpper Planets, cauſed by the enclining 
of-the true Auge ot the Epicicle from the Excentrique, 
I mind therin to follow Meſthn, whoaftirmeth chat kind 
of latitude to be twofold, whereoithe one 1s called Incli- 
nation, and the other Reflexion: neither of them bo g 

xed, 
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fixed, but mutable,and yet ay pay rengs tothe period 
of rlieir Excentriques , for the better vnderſtandin 
whereof he ſetteth down this figure following. 


«! The ſixt figure bel;nging to the three vpper Planets. 


EN which figurethecentre A is the centre of the 
NIE world, whereupon is drawne the outermoſt cir- 

==cle,ſignifying the plane of the Zodiake, marked 
with the letters B C D E, paſfling through the poles of 
the Ecliptique,marked with the letters C E, Then vpon 
thecentre Þ is drawn another circle,ſignitying the plane 
of the Excentrique, marked with the letters G H I K, 
paſſing through the poles of che Excentrique, marked 
with the letters M O, and alſo through the North limit, 
marked with L, and through the South limit, marked 
with N;and the two little circles piaced vpontheExcen- 
trique, eachof them ſignifieth theEpicicle. And you 
hauc ronote, that the plane of the motion of the ſaid 
Excentrique is ſignified here by the right line, marked 
O with 
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with theletters L F N, whichcutteth the Eclipticke in 
the centre A; fo as when the centre of theEpicicle is in 
L,it hath then his greateſt North laticude,likewiſe being 
1nN, ithath his greateſt South latitude : and by this F1- 
gure you may perceiue,that the one pole of the Excen- 
trique is more diſtant from the pole of the Eclipticke 
than the other, for O is more diltant from K, than H 
from M, The ſignification of the reſt ofthe letters wher- 
with theEpiciclesare marked, (hall be declared hereat- 
ter. In the meane time we will ſpeake firit of thelatitude, 
called che Inclination of the Epicicle,in Greeke Emly/'s, 
which cauſeth the diameterof the Auges of the Epici- 
cle to decline on both {1des of the plane of the Excen- 
erique,thar 1s to ſay,as well inwardly as outwardly,in ma- 
ner and forme following: tor when the centre of theEpi- 
cicle is in any of the two Nodes the diameter of the Au- 
ges doth not decline at all either from the Excentrique 
orfrom the plane of rheEclipricke, becauſe then it tal- 
leth juſt into their mutuall feEtion, But when the centre 
of the Epicicle departeth from any of the Nodes, then 
inthe vpper halteof the Excentrique,-containing the 
Avuge of the Epicicle, the tore{aid diameter of the Au- 
ges declineth inwardly from the Excentrique towards 
the plane of the Eclipticke, and yer arriveth not to the 
ſame, But when the centre of the Epicicle is in thene- 
ther halte of the Excentrique, containing the oppoſit 
Auge of the Epicicle, the diameter of the Auges decli- 
neth outwardly from theExcentrick rowards the Eclip- 
ricke, and yetarriueth not tothe ſaine, And the greateſt 
declination of this diameter 1s when the centre of the 
Epicicle is in any of the limits; and yet ſuchdeclination 
is nowhere ſogreat, asthat being out of the Nodes, it 
Can 
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can reach vato the Eclipticke: andthis declination ma- 
keth his reuolution vpon the diameter of the mean lon- 
gitudes. 'The moſt part of which things you mayſee 
plainely ſer foorth in the ſixt figure before deſcribed, in 
which both the Epicicles are marked with the letters Þ 
Q R, whereof P f1gnifieth in either of the Epiciclesthe 
Auge, andR fignifieth the oppoſit Auge of the Epici- 
cle,and the arch P Q ſignifieth the greateſt Inclination 
of the diameter of thoſe Auges to the Excentrique, 50 
as when the centre of the Epicicle is in the Notth limit 
marked with L, the foreſaid Auge Þ declineth inwardly 
from theplanc of the Excentrique towards the Eclip- 
ticke, and R the oppoſit Auge fleeth outwardly from 
the Eclipticke. But when the centre of theEpicicle is in 
the South limit,marked with N,then the Auge P being 
on the other {ide of the Excentrique, declineth againe 
towards the Eclipticke,andR the oppolſit Auge occupi- 
eth the oppolit place to P, And you haueto vnderſtand, 
that the greateſt declination here ſignified by the arch P 
Q for » containeth 4 degrees, ,*. and for 2 degrees, 
1. and for s 2 degrees,,',. Andto the intent that you 
may the better concciue all the varietie of the foreſaid 
Inclination, Mc/tlyn ferterh downe this other Figure 
here next following, which alſo ſerueth to demonſtrat 
the ſecond kind of latitude,called Reflexion, in Greeke 


Lox4/1s,hereatter by him plainely deſcribed, 


O ij q The | 
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q The fenenth figure belonging to the T hearique of 
the three upper Planets, 


N this figure vpon the centre F, ſignifying the centre 
of the world, is drawne a great circle, which t1gniheth 
thewhole ſphere of the Planer, whole poles are mar- 
ked with D E, whereot D is the North pole, and E the 
South pole. And within this circle are crawnetwo other 


oblique circles of thape, ovale ; whereof the outermoſt 
Ol, : mar- 
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marked with the letters A B C,fignifieth the Ecliptick: 
and the inward circle ſfignifieth the Excentrique,where- 
on are placed foure Epicicles, the higheſt whereof hath 
his centre marked with G, ſignifying here the North li- 
mit;and the centre of the loweſt Epicicle is marked with 
N, ſignifying the South limitzand the centre ofthe Epi. 
cicle on your right hand is marked with M, lignifying 
the Node aſcendent; and thecentre of the Epicicle on 
your left hand is marked with O, ſignifying the Node 
deſcendent. Moreouer, eucry Epicicle is crofled with 
two diameters, whereof that which is marked with H K, 
doth ſignifie in every Epicicle the line of the Auges of 
the Epicicle,that is toſay, H the Auge, and K the oppo- 
ſit Auge; and the other diameter marked with I L,ftgni- 
fieth the line ofthe meane longitudes, VVherfore when- 
ſocuerthe centre of the Epicicle 1s in the Node aſcen- 
dent,marked with M,then there is no Inclination of the 
diameter of the Auges, becauſe it falleth into the com- 
mon Interſeion, as well of the Excentrique as of the 
Eclipticke:but the more thatthe diameter of the Auges 
depatteth from thence towards the North limit, the 
more it fallerh vpon the line of the mcane longitudes, 
marked with I L, inſomuch., as when-it arriueth to the 
North limit,marked withG;the inclinationthen is grea- 
teſt, and the line ot the Auge fallech directly and per- 
pendicularly vpon the!ine of the meane longitudes,and 
from thence theinclination decreaſerh,vntil the dian:e- 
ter of the Auges arriveth tothe Node deſcendent, mar- 
ked with O,in which point it hath againeno declination. 
But departing from thence towards N, the inclination 
ol this diameter goth vntothe other tide ofthe Excen- 
erique, For as the Ange of the Epicicle paſſing firft trom 

Q ij Mrhicugh 
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 Mtlrough G into, declineth from the plane of the 


Excentrique towards E the South polc : cuen ſo depar- 
ting from O, and paſſing through N to M, it declineth 
towards D the Notth pole: and fo the AugeH is found 
againetoenclineto the Eclipticke: and K the oppoſite 
Augeto flee from the ſame vntill it hath his greateſt de- 
clination, which is inthe point N, andfrom thence it 
returneth to M, & there again hath no declination at all, 


Of the ſecond latitude, cauſed by the Epicicle, called 
the Reflex1on, ] 

B Y this Reflexion the diameter of the meane longi- 
tudes of the Epicicle, marked in the former ſeuenth 
figure with the letters I L, refleceth or turneth back- 
ward, as well within as without the plane of the Excen- 
trique, ſauing that whenthe centre of the Epicicle is in 
any of the limits, for then this diameter fallethjuſt and 
wholly vpon the plane of the Excentrique, but when 
the centre of the Epicicle departeth from any of theli- 
mits, then the Occidentall halte of this diameter tur- 
neth inwardly within the plane, as well of the Excen- 
triqueas of the Eclipticke ; and the Orientall halfe of 
the ſaid diameter turneth outwardly, that is,on the out- 
{ide of both the ſaid planes. What the Occidentall and 
Ortentall halfe is, hath beene deſcribed before in the 
third Intention, And note, that the greateſt reflexion 
of this diameter chanceth when the centre of the Epi- 
cicle is in any of the Nodes, which greateſt reflexion tor 
Saturne, is 2 degrees, ,\.. and for Jupiter one degree, |.. 
and for Mars one degree, !. And this greateſtreflexion 
is like vnto the greateſt obliquitic or latitude of the 
Excen- 
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Excentrique from the Eclipticke, as is before ſet downe, 

Morcouer, you haue tonote, that asin the formerkind 

of latitude, called Inclination, the diameter of the Ay- 

ges of the Epicicle maketh his reuolution vpon rhe dia- 
meter of the meanelongitudes;ſo inthis ſecond kind of 
latitude called Reflexion, the diameter of the mean lon- 
gitudes maketh his reuolution vpon the diameter of the 
Auges, And for the better vnderſtanding of that which 
hath been ſaid here touching thereflexicn of the dia- 
meter of the meane longitudes, marke well the former 
ſeuenth figure,in which you may ſee, that when the cen- 
tre of the Epicicle is inthe North lIimit,marked with G, 


thediameter of the meane longitudes, marked with IL, 
lieth full vpon the plane of the Excentrique, without 


any reflexion , But when the centre departeth from 
thence,then the Occidentall halfe of the ſaid diameter, 
contained betwixt the centre and theletter L,; bendeth 
inwardly towards the South pole, and this Occidental] 
halte ſtill remaineth within the Eclipticke and within the 
Excentrique, vntillthe centre of the Epicicle falleth in- 
tothe Node deſcendent,marked with O, in which place 
the ſaid diameter hath his greateſt reflexion, andeuen 
there is vnitedto the planc of the Eclipticke, And the 
centre of the Epicicle departing from thence the ſaid 
Occidentall halte, remaining out of the Eclipticke and 
out of the Excentrique,approcheth againetothe plane 
of the Excentrique, and 1s vnited to the ſame in the 
point N: but in the other Orientall halte it happencth 
cleane contrarie, | 


What _ 
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What concluſions doe follow vpon theſe two kinds of lati- 
tdescalled the Tnclination and Reflexion. 


1. "T*Heſe ſeuen here following: for firſt, whenſocuer 

the centre of the Epicicle is in any of the Nodes, 
tiien the whole plane of the Epicicle falleth into the 
Plane of the Eclipticke, for then the diameter of the 
Auges of the Epicicle is allo there, hauing no Inclinati- 
on atall. And then there is alſo the diameter of the 
meane[ongitudes of the Epicicle, whoſe obliquite from 
theExcentrique,is alwaies ſo much as is tie obliquite of 
the Excentrique fromthe Eclipticke, But the Epicicle 
is neuer vnited to the plane of che Excentrique, becauſe 
neither of the foreſaid diameters doe decline both ar 
once from the plane of rhe Excentrique. 

2, Secondly,the centre of theEpicicle being in any 
of the Nodes, the axletree of the Epicicle ſtandeth per- 
pendicularly vpon the axletree of the Eclipticke, {rom 
which it is then equally diſtant, But it 15 not equally di- 
ſtanttotheaxletree of the Excentrique. 

3. Thirdly, hereof may be gathered, thatthe planes 
of the Excentriques and of the Epicicles doe cut one 
another alwaics in a diuers diameter,for inthe two nodes 
ſuch ſeion is made vpon the diameter of the Auges, 
but in thetwolimits ſuch ſeRion is made vpon the dia- 
meter of the meane longitudes : andin all other meane 
places betwixtthe ſaid nodes and limits, ſuch ſection 
chanceth ſomtime in oneplace;8& ſomrtime in another, 

4. Fourthly,the line of the mutuall ſection, whereas 
the Epicicle and the Excentrique doe cut one another, 
doth wanderthrough the plane of the Epicicle in ſuch 

fort, 
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fort,as the one halfe of the Epiciclelooking vp towards 
the North limit,declineth from the plane of the Excen- 
trique towards the South. And the other halle appro- 
ching nigher tothe South limit,declineth from the Ex- 
centiique towards the North, as you may plainely per- 
cciue by the former ſeucnth figure, in which,that halte of 
the Epicicle which looketh towards the Notth limit, 
marked with G, is the vpper halte of the Epicicle, mar- 
ked with theletters L H 1: but when that halfe commeth 
vato the Node deſcendent,marked with O,then it iscal- 
l:dthe Occidentall halfe,marked with theletters K LH: 
and when it is cometo the South limit, marked with N, 


then it is called the inferior or nether halte,marked with 
the lecters I K L ; But when that halfe arriueth to the 


Node aſcendent, marked with M, then it is called the 
Orientall halte,and is marked with the letters H I K. And 
the other halte of the Epicicle declining from the plane 
of the Excentrique towards the North pole,looketh to- 
wards the South limit, 

5. Fitthly, when the Planetis in the vpper halfe of 
the Epicicle, in whichthe Auge is, then he alwaies wal- 
keth betwixethe Eclipticke and the Excentrique : but 
when he is inthe nether halte, he gocth cleane without 
them both. 

6. Sixtly,the diameter of the Auge being inthe vp- 
per halte of the Epicicle, and out of che Nodes, decli- 
neth towards the Eclipticke,and being againe in the ne- 
ther halte, departeth from the Eclipticke towards that 
part whereunto the Excentrique declineth. Hereof it 
muſt needs follow, that the Planer whileſt he is in the 
Orientall halfe,encreaſeth his latitude, and inthe Occl- 


dentall halte deminiſheth the ſame,but yerſo,as his latt- 
P tude 
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tude from the Node aſcendent to the Node deſcendent, 
1s alwaies Northetly, and from chence tothe node afcen- 
dent it is alwaies Sourherly. 


What be the greateſt latitudes of the three Planets, as well 
inthe North and Sonth limit, a5 alſo in the North and 
South true Auges of the Epicicle ? 


A cording tothe tables of .41phonſus , when the 
Planet isin the North limit of the Excentrique,and 
allo inthe North true Auge of the Epicicle, then the 
greateſt North Iatitude for Saturne is 2 deprecs, |. for 
Llupiter x degree, |. andfor Mars only ', And when the 
Planet is in the North limit of the Excentrique, & ther- 
with in the North oppoſite Auge of the Epicicle, then 
the greateſt North latitude for Saturne is 3 degrees, !. 
for Lupiter 2 degrees, |. and for Mars 4 degrees, |, . But 
when the Planet is in the South limit of the Excen- 
rrique,and therewith in the South true Auge of the Epi- 
cicle,then the greateſt South lJatirude for Saturne is two 
degrees, }. forlupiter 1 depree, j, and for Mars only i. 
And if the Planet be in the Sourh limit of the Excen- 
rrique,and therewith in the South oppolit Auge of the 
Epicicle,then the greateſt South latitude for Saturne is 
2 degrees, |. for Iupiter 2 deprecs, |. anda for Mars 7 de- 
orees, ,'.. But betwixt M{phonſi his tables and the 
Prutenicall tables there is ſome difference, for the Pru- 
renicall rables when the Planet is inthe North Auge of 
the Epicicle, doe allow for the greatelt North Jatitude 
of Saturne 2 degrees, |. for lupiter i degree, g, and for 
Mars i, Apaine, the Planct being inthe North oppolit 
Auge, they allow forthe greateit North latitude of Sa- 

Lurne 
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curne 3 degrees, |, for Iupiter 2 degrees,,. andfor Mars 
4 degrees, ,i,. and when the Planet is inthe Southerue 
Auge of the Epicicle,they allow forthe greateſt South 
latitude of Saturne 2 degrees, |. for Iupiter 1 degree, \, 
and for Mars i, Againe,whenthe Planet is in the South 
oppoſit Auge of the Epicicle,they allowfor the greateſt 
South latitude of Saturne 3 degrees, i. for Iupiter 2 de- 
grecs, ;. and for Mars 6 degrees, ,.. 


The ſeuenth Concluſion. 


TT Hediameter of the meane longitudes, and thedia- 
meter of the mutuall ſeQtions of rhe Epicicle and of 
theExcentrique,are alwaics in a manner equally diſtant 
tothe diameter of the ſeCtion of the Excentrique and of 
the Eclipticke, and thereby are equally diſtant alſo, ina 
manner to the Eclipticke it ſelte. Iſay here in a manner, 
becauſe that neither of the foreſaid diameters being our 
of the limits or nodes, arc juſtly equally diſtant from the 
Eclipticke, yet che difference is ſo ſmall,as it is ſcantſen- 
ſible,and therefore may be taken for one {imple latitude, 
whereby the plane of the Epicicle, which in the Nodes 
is vnited tothe Eclipticke, maketh the ciameter, which 
is paralel] tothe line drawne through borh che limits to 
decline vpon that diameter, which 1s a paralellto aright 
line drawne through both the Nodes, which the former 
ſeuenth figure plainly ſheweth : for when the Epicicle is 
eitherin M or in O, then the diameter of Inclination, 
marked with I L, is paralel] cotheline G F N, drawne 
through the twolimits, and alſo chrough the centre F. 
But when the Epicicle is in G or N, then the diameter 
H K, looking vpward, isall one wich theline G F N, 
P jj” Againe, 
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Againe,theEpicicle being in M andO, ſuch declinati- 
on is made vpon the ouerthwart diameter H K, which 
then is all one with the line drawne through the Nodes, 
marked withthe letters O F M : butthe Epicicle being 
in G orN, theſame Inclination is made vpon the dia- 
meter [ L,being paralel|corhe line O F M, foasinthe 
meane places that are betwixt the limits and the Nodes, 
the enclining diameter looketh vpward, and that dia- 
meter whereupon the Inclination 15 made, 1s alwayes 
tranſverſe or oucrthwart, From hencethe Aſtronomers 
doe calculate the latitudes of theſe three Planets, ha- 
- ing regard onely to the poſition or placing of the Epi- 
Ciclcs in the two limits, and by the proportionall ini- 
nutes doe find out the equacion in every other place or 
poſition, according asthe ſaid Poſition is more 
or leſle diſtant from the limits,or from 
the Eclipticke. 


« The 


- 
. -—_— —_ mmm 


C The Theorique of Venus: 
Ii firſt Intention belonging to the 
| 


| Theorique of Venus, ſheweth of how 
A|'many orbes her Theorique conlilteth, 


AS || 


7 | which arcin number fiue,like vnto the 
$5 \)| Theorique of any of the three vpper 
—<© Planets,before deſcribed, viJ,the Ex- 


centrique, the two deferents ofthe Auges of the {aid Ex- 
centrique,the Epicicle, and the circle Equant;all which 


are neceſſarily vied in this Theorique for the ſelfeſame 
cauſes that are before declared in the firſt Intention be- 
longing to theTheorique of the three vpper Planets,the 
firſt figure whereof by certaine letters plainly ſheweth all 
theorbs belonging to this Theorique of Venus, Wher- 
fore I wiſh youtoreſort thereunto, thinking it ſuperflu- 
ous here againeto delcribe the ſame. 


T he ſecond Intention, ſhewing the divers motions of the orbs 
wherof this Theortque conſiſteth,and wpon what centres, 
ax.cirees,and poles,they make their reuolations, 

and in what time, 


F.rſt ſbew how and in what manner the Excentrique of 1e- 
145 15 mouea? 


T He Excentrique of Venus is mooued according to 


the ſucceſſion of the ſignes, vpon his owne axletree 
P 11 and 
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and poles, together with the poles of the two deferents | 
of the Aupes, and tharequally about the centre of the 
circleEquant, making his full reuolution in the ſpace 
of oneyearepreciſcly together withthe Excentrique of 
the Sunne. F 


Where « the centre of the c.rcle Equant placed, about 


which the Excentrique of Venues maketh hu regular 
motion? 


He centre of the circle Equantis placed in the line 

ot the Auge beyond the centre of the Excentrique, 
being double fo much diſtant from the centre of the 
world,as is theexcentricitic oftheExcentrique: & here- 
of it tolloweth,that the orbe excentrique doth carry the 


Epicicle more{lowly about the point Auge, and more 
ſwittly about che oppolit Auge, 


How are the deferents of the Anees moned? 


bs Hey are moued according to the ſucceſſion of the 
ſignes vpon their owne poles, about thecentre of 
the world, as well beyond as on this {ideof the vagarant 
poles of theEclipticke, by vertne of the eighth ſphere, 
making their reuolution according to the account of 
Alphonſus, in 49000 yeares . Andby this motion the 
Augeand oppoſit Augeof the Excentrique are by lit: 
tle and little put forward. And this vnſtableneſle of the 
poles of the two defereats cauieth alſothe poles of the 
Excentrique to be vnſtable and to wander on either ſide. 

- Prolomey in his time found the Auge of Venus to be 
inthe 25 degree of Taurus,and he thought that itcrepr 
6 THIS | for- 
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forward one degree ina 100 ycares,cuen as the ſphere of 


the fixed ſtarres doth, But according to the later obſer- - 


uations of Copernicus, the Auge of Venus in theſe dayes 
is found to be inthe 16 degree and ,!. of 17. 


Now as touching the mouing ofthe Augeot Venus, 


Copernicis agreeth with the auncient Aſtronomers, at- 
f6rming, that it turneth about together with the fixed 
ſtarres, alwaies keeping afirme and fixed place vnder the 
Orbe of the fixed ſtarres. But as touching the time of 
the whole reuolution of the ſaid Auge, Prolomey affir- 
meth it tobe 36000 yeares, and the followers of A/phon- 
 ſ«5 do make the ſame to be 49000 yeares. 

Copernicus affirmeth that time of reuolutionto bee 
no more but 25810 Zgyprian yeares. Neither is the 
error of the 4 /phoxſines here to be kept ſilent, who doe 


not let to affirme, That the Avge of Venus and that of 


the Sunne, are continually joyned together, and that 
either of them in P/olomeyes time, was in the 13 de- 
eree, ,\..of xr, which is cleane contratic to his owne 
odſeruation, By which their talſe calculation, the Auge 
of Venusand of the Sunne ihould be in theſe dayes in 
the 2 degree of Cancer, whereas indecd it is inthe 16 
degree, ,.. of un. 


How and in what m,nner is the Epiticle of Venus montd ? 


]T ismooued in the vpper part thereof according to 
the ſucceſſion of the l1gnes, and in the nether part 
contrarie tothe ſucceſſion of the ſignes, vpon his owne 
moouable axlerree ſtanding flopewiſe vpon the plane 
of his Excentrique, and is equally mooued from his 
meanc Auge , making his whole rcuoluiion almoſt 
in 


"3 
Pn ne ee ——_—_—_ 
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in 19 moneths, And his daily mouing is,f,, fi. Ti 3 
ſo as he maketh one period in 5$z dayes, that is tolay,in 


one yeare,7 moneths,$ daies,22 houres, ,'. j4. 5! 


6 | ak © 


How is the meane duge of the Epicicle deſcribed? 


Ven asit isinthe Epicicles of the three vpper P!a- 
nets,by helpe of aright line, being drawne trom the 
centre of the Equantthrough the centre of the Epicicle 
tothe circumference thereof. And you haue to note, 
thatall the concluſions belonging to che mouing ofthis 
Epicicle,arelike and all one with thoſe that are gathercd 


out of the moouing of theEpicicles of the three vpper 
Planets, before ſer downe. 


What harmonieis betwixt the moouines of Venus, and of 
the Sunne? 


'T He periodicall moouing of herExcentrique is like 

vntothat of theExcentrique of the Sun; with whoſe 
Excentrique, her Excentrique is exaGQtly carried about. 
And the 4/phonſines doe nor let to affirme, That both 
their Auges are continually joyned together, contraric 


to the obſeruation of Ptolomey, and of all others, as 
hath been ſaid before, 


What concluſions doe follow of this harmonie? 


FT Heſe here following: for firſt the Sunne and Venus 
in their meane mouing are alwayes joined together: 
and hereof itfolloweth, that they both muſt nceds haue 


oneſcltc line of meanemouing , whereby their meanc 
mouing 
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mouing is bounded. Andthisline isa paralell as well co 
the right line which 1s drawne from the centre of the 
Suane his Excentrique tothecentre of his body, as al- 
ſo ro that right line which is drawne from the centre of 
Venus het Equanttothecentreof her Epicicle;whereby 
itappeareth, that Venus can ſtray no further from the 
Sunne,thanthe greatneſle of her Epicicle will tufferher, 
And hereto may be added, rhat the excentricitic of the 
Excentrique of the Sunne and that ofthe equant of Ve- 
nus are like, tor in P:v/omeyes time they were both like: 
Andthoughrtiat Copernicus tound either ofthem in our 
time to be decreaſcd,yet the equacions of their Excen- 
triques cannot inuch ditter,but be equal]. 


Shew the dimenſion of the Orbes belonging tothe ſphere of 


Venas, 


A* the ſemidiameter of the Excentrique of Venus 
containeth 60 parts ot degrees, cuen {o of the like 
degrees Proomey ſayth, that the excentricitie of the ſaid 
Excentiique containeth 1 degree, and ,\. and that the 
excentriciue of her Equant containeth2degrees,and ,*_. 
Iike rothat of the Sunne : and that the ſcmilameter of 
her Epicicle containeth 43 degrees, and ,', and hereof 
It appeareth, that the leaſt altitude of Venus from the 
earth is 15 degrees, ,,. and hergreateſt altitude is 104, 
degrees, .\. But Copernicus fayth, That in thele daies the 
excentricirie of her Equant is no more but 2 degrees, ji, 
[0 as by that means the excentiicitic of the Exceatrique 
{hould be no more bur ;j,. like to that of the Sunne, be- 
10g allodeininiſhed as he ſaich,in his particular propoſi- 


Hons, 
Ca: . The 
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The third Intention,deſcribing all ſuch points lines, arches, 
ſemicircles, and ſuch like things as are neeafull to be 
knowne for the calculating of the monines 
of Ven, 


N this Theoriqueall ſuch things are defcribed in like 
Ln as they be in the Theorique of the thtee vpper 

Planets, and therefore reſortto the third Intention of 
their Theorique before fer downe: but yetthe line of the 
meane mouing of Venus isall one with that of the Sun, 
and both their meane mouings arc alſo like and the ſelfe 
ſame. And the greateſt equacion of Venus her Excen- 
erique, is according to the tables of 4/phoxfus 2 degrees 
©. and according tothe Prunenicall tables it is no more 
but 2 degrees, ,\. Andthe greateſtequacion of her ar- 
gument(the centre of her Epicicle being inthe Auge of 
theſaidExcentrique) is according to the tables of Al- 
phonſu 44 _ 4» but according tothe Prurenicall 
tables itis 45 degrees, /.. /. But when the centre of her 
Epicicle is in the oppofit Auge of her Excentrique,then 
the greateſt equacion of her argument according to Al- 
phonſus his tables,is 47 degrees, ;,. and according tothe 
Prutenicall tables 46 degrees, ,,. 


The fourth Intention, ſhewing the moning of Venus 
according 10latitude, 


Ith the varieties of Venus her latitudes are like in all 
reſpects vnto thoſe of Mercurie,l leaue to ſpeak ther- 
of, vnti]l-I cometo treat of the motion of Mercurie ac- 
cording to his Jatitudes,and fol end with Venus, 
| | WE «| The 
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The firſt Intention belonging to the T heorique of Mer- 
curie,ſhewing of what and how many orbes his 
T heorique conſiſteth. 


His Theorique conſiſteth of ſeuen 
Orbes,thar is,the Excentriquegthe two 
deferents , carrying the Auge of the 
|Equant, the excentor of the Excen- 


S X rrique, the Epicicle,the circleEquant, 
S8—>=—< and the circle of the Nodes, as this 
fipure ſheweth. | 


The firſt figure belonging to the T heorique 


| of Mercarie. 


In 
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JIN which figure the letter A fignifieth the 
ZJcentreof the world, and Bthecennie of the 
Excentrique,and C fignificth the Orbe Ex- 
AZcentrique, which is a white otbe : and the 
two blacke orbes, marked with the letters D E, are the 
two deferents of the Auge of the Excentrique, and the 
letter F ſignifieth the centre of the Epicicle, in whoſe 
circumference the ſtarre of Mercurie is turned about: 
and the letter Glignifieth the circle Equant, whoſe cen- 
treis marked with the letter H,in the line of the Auge, a 
Jiccle aboue the centre A, And B H isthediameter of 
the little circle, which little circle is almoſt inthe mid 
of the foreſaid firſt figure, and the centre of that little 
circle is marked with the letter I, inthe circumference 
of which little circle is carried aboutthe centre of the 
Excentrique, marked with B. And the letter I is alſo the 
centreof the Ocbe called Excentrus excentri, which in- 
deedaretwo orbes going cloſe together, marked with 
the letters L and K, and are ſhaddowmed with little lines ; 
and theſe two orbes doe containe within the compaſle 
thereof the whole orbeExcentrique, which cartieththe 
Epicicle of Mercurie. And the outermoſt circle ot all, 
marked with M,fienifieth here the deterent of thenodes. 


Wherefore is the excentor of the Excentrique adaed to the 
ſphere of Mercurie? © 


B Ecauſe hee hath a peculiar varictic in his mooving, 
notcommontothe other Planers,for his equacions 
in departing trom che Sunne, are found to be leaſt bur 
ONnce,and to be greateſt twice, as though he aſcended 
but once tothe Auge, and deſcended twice to the op- 

Bo. PIG polit 
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poſit Auge: which things are ſalued by adding this orbe 
to his Theorique, And all the relt of the orbes are pla- 
ced in this Theorique for the ſelteſame caules that are 
before declared. 


How and in what manner is the Excentrique of Mercure 
mooned ? 


T is moued in like manner as is the Excentrique of Ve- 

nus,accotding to theſueceſſion of the ſignes,vpon his 
owneaxletree and proper poles,vagarant together with 
the poles of the deferents of the Auges,and that equal- 
ly about the centre of the circle Equant , making one 
period inthe ſpace of one yeare preciſely together with 
the Excentrique of the Sunne, 


Where is the centre of Mercurie his circle Equant to bee 
found, about the which his Excentraque goeth regularly? 


T He centre of Mercurie his Equant is in the line of 
| themean Aupe,in the very middeſt betwixt the cen- 
tre ofthe world and the centre of that orbe which is cal- 
led the excentor ot the Excentrique:forit occupieth the 
lowelt part of the little circle, deſcribed bythe centre of 
the Excentrique,and this centre of the Equant is mar- 
ked inthe former figure with the letter H. 


How many Auzes do belone to the Excentrique of Mercury? 


'T Wo, thatis, che true Auge and the mean Avge.The 
- true Augeis inthe Excenctique, deſcribed by a right 
ling drawne from the centre ot the world through the 


Qu Centre 
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centre of the Excentrique : and this Auge by reaſon 
that the centre of the Excentrique gocth round abour 
the little circle, is not ſtable, norkeepeth alwaics one 
place, But the meanc Auge belonging as well to the 
Excentrique as alſo to the circle Equant, is deſcribed 
by a rightline, drawne from the centre of the world 
throgh the centre of the Excentrique,and alſo through 
the centre of the Equant, both which centres are in 
one ſelfe line. And this meane Avge is therule of the 
true Auge , becauſe it remaineth fixed vnder the de- 
ferents of the Auges . And therefore theſe two defe- 


rents of the Auges arc alſo ſaidtocarry about this Auge 
of the Equant, 


What is to be gathered hereof > 


T Hatthe Excentrique of Mercurie, like as that of the 

Moone,isſwifter in his vpper part towards the Auge, 
than in his nether part : for there the centre of the 
Equantapprocheth nigher vnto the oppolit Auge,than 
to the Auge. 


How are the deferents meued,that doe carry the Auge of the 
Equant,otherwiſe called the meane Ange ? 


THy are moued according tothe ſucceſſion of the 
ſignes, about the centre of the world, vpon their 
proper poles, both on thisfide and beyond the vaga- 
rant poles of theEclipticke, by vertue of the eigth hea- 
uen, making their reuoJution together with that hea- 
uen according tothe 4/phonſynes doctrine, in 459000. 
yeares:and by this mouing the Auge and oppoſit "oye 
O 
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of the Equant are put forward . And this inſtabilitie 
of the poles of the deferents, doe allomake the poles 
of eyther Excentrique to wander on both fides of the 
Eclipticke. 

Prolomey in his time found the Auge of Mercuries 
Equantto bein the rodepree of Libra, thinking thar 
according to the obſeruations of the formex times, the 
ſaid Auge, together with the ſphere of the fixed ſtarres, 
went but one degree in a hundred ycares. But accor- 
ding to Copernicus his obſeruations , the ſaid Auge is 
found to be inthe beginning of Sagittarius: VVhereby 
he gathereth, That the ſaid Auge vnder the ſphere of 
the fixed ſtarres, maketh one degree in 63 yeares (lo as 
the motion of that Auge is equall:) and according to 
theſe obſeruations, it maketh his whole reuolution vn» 
der the Otcbeof the fixed ſtarres, in 22405 Apyptian 
ycares, but vnder the Zodiake it maketh his period in 
11995 Zgyptian yeares, which lacketh bur fiue yeares 
of 12000 Agyptian yeares. And thetables of 4/phon- 
ſes cleane contrarie tothe manifold obſeruations of Pto- 
lemey doe make the Auge of Mercuricto haue been in 
his time in the 12 degree |. of Libia, according to 
which account, it oughtto be in theſe dayes inthe firſt 
degree and ,\.of Scorpio. 


How t& the excentor of the Excentrique moned ? 


IT is equally mooued contrarie to the ſucceflion of 

the {1gnes, about his owne centre, which is atfo the 
centre of the little circle, and vpon his owne axeltree 
and proyer poles vagarant, together with the poles 


of 
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| of the two deferents that doe carry the Auge of the 
| Equant: and it maketh his period 1n the ſpace of one 
yeare,in which time the Excentrique allo goeth once a- 
bout the line of the Auge. And you haue to note, that 
| | the excentor of the Excentrique, as the Excentrique it 
| ſe]lfe,doboth returne in like time to the line of the Auge, 
that is to ſay,the excentor contrarietothe {ucceſlion of 
| the ſignes, and the Excentrique according tothe ſuccel- 
| ſion ot the ſignes, both I ſay inthe ſpace of 365 dayes, 
6 houres, ,\. *, and /, 


F 


What concluſions doe follow of the mon:ng of this Orbe * 


[ [ yourie, but ſpecially theſe three here following. 
1. Firſt, that the centre of the Excentrique 1s ca- 
i288 ried about the circumference of the little circle. 
2.yecondly,that the excentricitie ofthe Excentrique 
i is ſometime changed, for many times it is threefold fo 
| much as 15the excentricitic of theEquant, aud ſpecially 
when the centre of the Excentrique 1s in the top of the 
little circle;but when the centre of the Excentrique 1s in 
the loweſt part of the litle circle,thenthe excentricitic of 
|| tne Excentrick is equalto the excentricutieof theequant. 
2. Thirdly, that che Auge and oppolit Auge ot the 
Excentrique is turned about the Auge & oppotit Auge 
| of the Equant,as well contrarie as alſo according to the 
0 lucceſſion of the lignes, and yer doth neuecr ex. ced his 
| bounds, that isto ſay, the twelith part of the Zodiake. 
Now for the better vnderſtanding otthis which hath ben 
and {hall befſaid hereafter, all choſe that doe write of the 
Theoriques doe ſer downe tlus figure heretollowing, 
_ d Th: 
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The ſecond feure belonging 10 the T btorique of 
b a Merenries | | 


= His figure as youſce confiſteth of diners circles, 
VS li ſome greater, ſome lefler ; and of diuers right 

*Dlines, ſome longer, ſome ſhorter: and of the cir- 
cular lines there is one that hath a ſhape Ovale, like to an 
egee; and there betwo others, the onelike to a halte 
Moone, and the other like to an Oyſter ſhell or Cockle 
ſhell: all which things, whereto they ſerue and what they 
ſignific, ſhall be here declared by helpe of the letters 


R therein » 
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therein contained: for the double, round, and preateſ 
cicle being devided into twelue equall parts, marked 
with Arithmerticall figures, ſignifieththe circle Equant, 
whoſe Auge is marked aboue with the letter A,zand his 
oppoſit Auge being beneath,is marked with the letterB, 
andtheline AB is the line of the Avges,which paſleth 
through theſe three centres, that is, the centre of the 
world marked with the letter C,the centre ofthe Equant 
marked with the letter D,and the centre of the little mid- 
dle circle marked with the letterE, which little circle 1s 
made by the turning of the centre of the Excentrique a- 
bout the centreE, and therefore when the centre of the 
Excentrique commeth to the very top of the little circle, 
marked with the letter F, then is hisexcentricitie three 
times as much as is the excentricitic of the equant,which 
lieth berwixt D and C, for Ptolomey found theright line 
D C co be equall vnto the ſemidiameter of the ſaid little 
circle. Butwhen the centre of the Excentrique falleth 
downe fromFtoD, his excentricitic is leaſt of all, and 
there theExcentrique is alſo vnited tothe Equant ji ſelf, 
and the Auge alſo of the Excentrique falleth into the 
line AB :butifthecentreof the Excentrique doth fall 
from that line into any other part of the circumference 
of the ſaid little circle, then his Auge doth wander cither 
into the Veſt part going contratic tothe ſucceſſion of 
the fignes,orels intothe Eaſt part, going according to 
the ſucceſſion ofthe ſignes; as ſuppole the centre oi the 
Excentriqueto bein the point marked with P in thelitle 
middle circle onthe right hand,then his Auge will be in 
G,and his oppolit Auge in L:andif his centrebein O, 
then his Auge ſhall beinI,and his oppolic Auge in M: 
and if his centre beinR, then his Auge willbe in S, and 
Ee | [11s 
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his oppoſic Augein T:butif hiscentrebeinV,then his 
Auge willbe in X,and his oppoſit Augein TY: ſolikewiſe 
if his centre be in Z, his Auge mill be in 4,and bis oppa- 
fic Augeind: andif his centre bein C, then his Auge 
will bein B, and his oppoſit Auge inE. Andche outer- 
moſt bounds of the wanderings of the Auges are the 
ewo letters G andI : and the bounds of che wanderings 
of the oppoſit Auges are the twoletters L and M,which 
bounds doelimittheſe foure angles, that is, G C A, 1 
CA,LCB,andM CB. To cuery one of which 
angles inthe circular concentrique dooth anſwere one 
whole {1gne of the Zodiake,which 2{eſtely» dooth prouec 
by certaine propoſitions of Excl:des firſt booke, which 
for breuitie I here omit. You haue alſo co note, thatthe 
forcſaid Auge deſcribeth the vpper circle, made in a 
mannerlikea halte Moone,marked with the letters N S 
G X ABI a: andthe oppoſit Augedeſcribeththene- 
thercircle, madelike an Oyſterſhell, marked with the 
letters QTL YBeMaA4, and vpon the long Ovale 
circle areplacedtyo little circles, of each hand one,ſig- 
nifying the Epicicle of Mercurie,whoſe centres are mar- 
ked with the letters K and H: for the centre of his Epi- 
cicle deſcriberh the ſaid Ovale figure, but notaltogether 
like vato the Ovaletigure of the Moon,as ſhall be ſhew« 
ed hereafter, Inthe meane time you hauc to note, that 
when the centre of the Excentrique is in the top of the 
little circle,marked with F, then the Epicicle is furtheſt 
diſtant from the earth, becauſc he is then in the Auge. 
But when the Epicicle is come downe in the Ovale 
figure vnto the point H, and the centre of theExcen- 
rr1que is alſo come downe in the little circle vato the 
poant P, hauing made a third part of that circle,euen as 
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che Evicicle hath made a third part of the Equant, then 
the Epicicle is nigheſt vnto the carth. But when the 
centre of the Excentrique is come downe to the point 
D, and the Epicicle iscome to the oppolit Auge, mar- 
ked with B, then heis more diſtant from the earth,than 
when he was in the point H, the demonſtration where- 
of 1 here omit: and the Epicicle becing come to the 
oppoſit Auge, hath then paſſed through the whole ex- 
centor of the Excentrique, and hath made one period, 
and doth the like in the other halte : whereby you may 
gather firſt, that the centre of the Epicicle in making 
one period dooth paſle ewice through the excentor of 
the Excentrique : ſecondly, that the ſaid centre of the 
Epicicle in making one reuolution, is-but once in the 
Auge of the Excentrique, at which time he is moſt di- 
ſtantfrom the earth.But being inthevery oppoſit Auge, 
he is notſo nigh vnto the earth, as when heis inthe 0+ 
ther two points before mentioned,cach of which points 
is diſtant 120degrees from the Auge of the Equant,and 
in thoſe points is neareſtto the earth, Thirdly, that the 
centre of the Epicicle, by theſe manifold motions,de- 
{cribeth the ſaid Ovale figure, which notwithſtanding is 
not like in many reſpeC&ts vnto the Ovale figure of the 
Moone;how and whereforc,we come now to ſhew. - 


A compariſon ſhewins in what things the Moone and Mer- 
curie by their motions do agree or differ,in deſcribing 
their Ovale figures: and firſt they agree 


it theſe things following, 


Or looke how much the Excentrique cfcither Planer 
dooth proceed according ro theſucceſſion of the 
21 nl ſiznes, 
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fignes,thatis roſay,the Excentrique ofthe Moonefrom 
the line of the mean mouing of the Sun, and the Excen- 
trique of Mercurie fromthe line of themeane Auge:ſo 
much doe the orbes of vnequall thickenefle revert con- 
trarietothe ſucceſſion of the ſignes, that is to ſay, the 
two deferents cartying the Auge of the Moonegand the 
excentor of the Excentrique oft Mercurie doe make like 
circuits as well to the foreſaid lines, as totheir oppofit 
parts. Secondly, the centre of cither of their Excen- 
triques by the going backward of the ſaid orbes, deſcri- 
beth about the centres of the ſame ordes a little circle, 
Thirdly, whileſtthe Excentrique maketh one period to 
the foreſaid lines, the centre of the Epicicle of cither 
Planet goeth twice about the forefaid orbes. Vherfote 
it followeth ofneceſittie,that the Epicicle in euery reuo- 
lution is twice nigheſt, and twice furtheſt off from the 
centre of the little circle; and by this meanes,the Epici- 
cle of either Planet in making one period deſcribeth 
with his centre the figure Ovale, Thus much touching 
their likenefle or agreement in deſcribing the figure 
Ovale of either Planet, Now we will thew you wherein 
they diſagree in making the figure Ovale, The centre of 
the little circle 1n the ſphere of the Moone, is alfo the 
centre of the world; but inthe ſphere of Mercurie althar 
little circle is excentricall, becauſe that in Mercurie it is 
deſcribed by an orbe which is excentricall, and in the/ 
ſphere of the Moone it is deſcribed bythoſe orbs,which 
in ſome reſpect are concentricall, VVherefore the Auge 
ot the Moone dooth wander equally throughout the 
whole Zodiake : but the Avge of Mercurie is-turned 
and wrythed on each ſide of his meane Avge : and by 
his turning and wandering,now onthis fide, and now on 
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that ſide,both the Auge and alſo the oppoſit Auge doe 


each of them make a figure that wrieth in and our, and 
that which the Auge maketh, is marked in the former 
figure with the letters NS G X A 61 4, almoſt like 
toa halfe Moone;and that which the oppoſit Auge ma- 
keth, is marked with theſe letters, QT LYBeMa, 
much like to an Oyſter ſhell, as hath beene ſaid before, 
Whereot itfollowerh, thatthe Auge of the Moone is 
onely moued contrarie to the ſucceſſion of the ſignes, 
Butthe Auges of Mcrcurie doth ſometime proceed by 
a reciprocke mouing according tothe ſucceſlion of the 
ſignes, Moreouer, the excentricitie of the Moone in a 
whole period is neuer changed, but abideth alwaies one 
and the ſame: but the excentricitie of Mercuric is con- 
tinually changed, Againe,the Moone incuery herreuo- 
lution falleth twice into the Auge, and twice into the 
oppolit Auge, by meanes whereof ſhe is twice furtheſt 
from the carth,andrwice nigheſt tothe ſame; and the li- 
mits of thoſe diſtances is a juſt quarter of a circle one 
from another,which is go degrees. But Mercuric falleth 
neitherintothe Augenor oppolit Auge but once only, 
and heis furtheſt diftant from the earth when he is in 
the Auge, Buthe is nigheſtco the earth twice(not when 
heis in the oppoſit Auge) but in two places, cach of 
them being diſtant on cither fide from the Auge the 
third part of a circle, which is 120 degrees . Finally, 
the Epicicle of the Moone deſcribeth a figure, more 
like to afigure Lenticular, than toa figure Ovale. And 
the Epicicle of Mercurie deſcribeth a figure more Ovale 
than otherwiſe,the cauſe whereof is, for that the centre 
of the Moones Equant (about which her Excentrique 
maketh hisregular motion)is alſothe centre of the little 


Circle, 
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circle, But thecentreof Mercuries Equant is reſident in 
the loweſtpart of the ſaidlittlecircle, notwithſtanding 
each figure is commonly called an Ovale figure, 


How ard in what maner & the Epicicle of Mercurie mouea? 


TJ He Epicicle of Mercuric in the vpper part 1s moo- 

ued according tothe ſucceſſion of the ſignes,andin 
the nether part contrarie to the ſucceſſion of the ſignes, 
about his owne moouable axletrce, ſtanding flopewile 
vponthe plane of the Excentrique, And it is equally 
moued from the meane Auge,making hisreuolution al- 
moſt in 4 months, and his daily moouing containeth. 3 
degrees, i, i, i, iii, +. ſoas it makethone periodin 


115 daycs, 21 houtres, }. 4. ,4+ 


How is the meane CAngeof this Epicicle deſcribed ? 


J! is deſcribed by a right line drawn from the centre of 
rhe Equant,andpaſling through the centre ofthe Epl- 
cicle,cucn tothe circumference thereof. 


What concluſions are tobegathered hereof? 


Piſtthat the Epicicle of Mercuric, contrarie to that 
which happeneth inthe three vpper Plancts,and alſo 
in Venus, is{lowerof gate inthe vpper part of the Ex- 
centrique,& quicker of gate inthelower part of the Ex- 
centrique,becauſethe centre of the Equant in this The- 
orique of Mercurie approcheth nigher to the oppoſite 
Avge,burt inthe other Planets laſt named, theceantre of 
their Equant approchethnigher tothe Auge. | 
Secondly, 
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Secondly, whenthe centre of theEpicicle is in the 
line of the Auges, then both the meane and true Auge 
of the Epicicle,and alſo the point of concauitie are all 
three vnited together in one ſelfe line, yea, the meane 
Auge and alſo the point of concauitic are again vnited, 
when the centre of the Epicicle is in any of the two 
points of next approch totheearth, marked inthe for- 
mer ſecond figure with the letters H K:and from thence 
aboue thoſe points of next approch towards the Auge 
of the Excentrique, the meane Auge of the Epicicle is 
alwayesin the middeſt betwixt the true Auge and the 
point of concauitie, But beneath the foreſaid points of 
next approch towards the oppoſit Auge of the Excen- 
trique, rhe point of concauitie is in the middeſt of rhe 
meane and true Auge of the Epicicle: the demonſtrati- 
on whereof for breuitie ſake I doc here omit. 


What harmonie or agrcement & there betwixt Mercurie 
and the Sunne? 


M Ercurie as well as Venus,in the periodicallmouing 
of their Excentrique,dooth follow the Sunne: for 
the reuolution of Mercurie agreeth moſt exactly with 
cheExcentriqueot the Sunne, And hereto you may alſo 
adde,that the excentor of the Excentrique ofMercuric, 
maketh his reuolutiontogetherwith the Excentrique of 
the Sunne,not {1tmply,but1in hauing reſpe& tothe mean 
Augeof Mercurie,or of the Equant : yea,and morcouer 
according tothe late obſeruations and ſpeciall conclult- 
ons touching tne orbes of the Sunne (whereof we haue 
ſpoken before in the Theorique of the Sunne) Mercu- 
ric touching fo much as appertaincth ro his moouing 
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according to longitude, agrecth with the Theorique of 
the Sunne,both in number and in like diſpoſition or pla» 
cing of the orbes, andallo in the qualitic of the mouing 
of the ſaid orbes, For according to Copernicas, there is 
in both Theoriques an excentor of the Excentrique, 
going contrarie tothe ſucceſſion of the —_ whereby 
the meane Auge is on both ſides moſt diſtant from the 
truc Auge, and cauſeth the excentricitie to be mutable, 


What concluſions doe follow of this harmonic © 


T Heſc here following : for firſt you haue tonote, that 

the Sunne and Mercuric,and allo Venus,are alwaycs 
joyned together in their meane moouing: and as they 
haue all three one ſelfe meane moouing, ſo they muſk 
needs haue alſo one ſelfe line of their meane moouing, 
And hereof it followeth, that neither Mercurie nor Ve. 
nus can depart from the Sunne any further than the 
bigneſlc of their Epicile will ſufter them.Morcouer,look 
how much the Sun proceedeth forward from the mean 
Auge of Mercutic: ſo much the centre of Mercuries Ex- 
ccntrique gocth backwardn the little circle. 


Hew are the Orbes belonging to the ſphere of Mercurie to 
be meaſared? 


OF ſuch like parts as the ſemidiameter of the Excen- 

trique, marked with the letters D A, orwith ÞP H, 
in the former figure,containeth 6oparts,ghEexcentrici- 
ticot theEquant, marked in the ſaid figure with the let- 
ters & D.containeth according to Prolomeythree pats, 
and the greateſt excentricitie of the Excentrique, mar« 
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kedwiththe letters C F,containeth 9 ſuch parts, And 
the line of the Auge,marked with C N, containeth 69 
ſuch parts or degrees, And theline of the oppoſit Auge 
matked with C Q, ({uch as itis then)containeth 51 de- 
grees, But when the centre of the Epicicle 1s in the very 
oppoſit Aupe itſelfe,marked with D,chen the line ofthe 
ſaid oppoſit Auge, marked with C B, containeth 57 
parts, But the line of rhe nigheſt approch, marked on 
the left ſide of the former figure with C H, and on the 
right ſide with C K, isfaid to containe 55 degrees, and 
»,- and ſotheſemidiameter of the Epicicle containeth 
22 degrees and ,,, Hereof it followeth, that the grea- 
teſt diltance of Mercurie being placed in the Auge of 
his Excentrique and of his Epicicle, containeth 91 de- 
prees and /.. and if his excentricitie did continue al- 
wayes fixed and vnmoouable, the altitude of Mercurie 


being in the oppolſit Auges of thoſe orbes,ſhould be 28 
degrees,and ,',. And though that Mercuric himſelte 
with his bodie doe neuer deſcend lo fatre,for ſuch cauſes 
as are before declared, yet it is neceſlariethatthis capa- 
Citic be attributedto his orbe. And when Mercurie is in 
any of the points of nigheſt approch, then his leaſt al- 


Utude 1s 33 degreesand j, 


The third Intention, ſhewing what points, lines and 
arches are meet tobe knownein the Theorique 
of Merciirit, 


N aſt thefe things Mercurie agreeth with Venvs and 
with the three vpper Planets, which being aireadie 
ſet downeinthoſe Theoriques, need not here againe 


ro be reheatled, & thertorerefort to the third Intention, 
| T0 as 
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25 ell of thethree vpper Planets, as tothatof Venus, 
In the tables as well of Prolomey,as in thoſe of 4lphonſres 
and of their followers, theequacions of the arguments 
arc counted at that place of the Excenttique, in which 
the diſtance of the centre of the Epicicle from theearth 
is cquall vnto the ſemidiameter of the Excearrique, 
And to theſe equacions may be added the exceile of the 
longer longitude,and alſotheexceſle of thenigher lon- 
gitude, not that when the Planet is inthe very oppoſite 
Auge, but when he is ia any of the two points of mgheſt 
approch, To theſe equacions allo may be referred the 
proportionall minutes both longer and nigher. 

The equacions of the Parallax or of the Epicicle 
which are ſet downe in the Prutenicall cables,do apper- 
raine tothe Auge of rhe Equant. But the exceſle do be- 
long to the points of next approch, marked in the ſe- 
cond figure with the letters H K. What this word Pa- 
rallax doth ſignifie,ſhall be declared hereafter. And you 
haue to vndetltand, that the greateſt equacion of the 
centre containeth 3 degrees, |. /*.. and thatthe greateſt 
equacion of the argument,whenthe centre of the Epici. 
cle is inthe Auge of the Excentrique,containeth 19 des 
 grees, ;. 5, But whentheEpicicle isin any ofthe 2 points 
ot next approch,thean itcontaineth 23 degrees, |. i. 

The fourth Intention, ſhewing the latitudes, as well -- 
of Venus 45 of Mercurie,and wherin they do 
agree or diſtarce. 


IN qualitie theſe two Planets are molt like, for lookein 
what maner the Excentrique of Venus doth decline to- 
wards the Ecliprick,or her Epicicle toche Excentrique ; 
S ij | in 
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in like manner dooth the Excentrique andthe Epicicle 


of Mercurie make their declination , but yet with this 
difference, that looke in what fort thoſe two circles in 
the Theorique of Venus do decline towards the North, 
in like ſort the ſaid two circles in the Theorique of Mer- 
curic doe decline towards the South. 


How manifold is the latitude of theſe two Planets ? 


T Hreefold, whereof one dependeth vpon the mooua- 
ble obliquitie orflopeneſle of the Excentrique, and 
the other two Jatitudes doe depend of the inclinations 
of the Epicicles,which inclinations ate alſotwofold:and 
mouable,whereof the one in Grecke is called Enzclyſis, 
andthe other Zoxoſis,as ſhall be declared hereafter. 


What manner of latitude is that which the Excentrique of 


either Planet cauſeth ? 
W E hauefaid before, that the poles of the deferents 
of the Auges doe wander both beyond and alſo on 
this fide of the poles of the Eclipricke,and thereforethe 
planeof rhe Excentrique hath obliquitie or {lopeneſle, 
and yet not fixed as in the other vpper Planets but moo- 
uable, And as well the mutuall ſeftion,as the ſwaying of 
the planes of the Excentrique and of the Eclipticke is 
made vpon the diameter of the world, ſtanding with 
right angles vpon the line of the Auge, and therefore 
the diameter which gouerncth this declination, is the 
line of the Auge and of his oppolit Auge. And by this 
meanes itfalleth out,that the Auge and oppolit Auge, 
or rather the each halte of the plane of the whole The- 
orique 
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orique doth ſway from theEclipticke, now towards the 
North, and nowtowardsthe South, but the nodes of 
ſuch ſwaying are alwaies diſtant from the Auge one 
whole quarter of the Zodiake:andthis moouing of lati- 
tude is commonly called the declination of the Excen- 
eriquE, 


hat proportion deth the ſwaying of the declination of the 
Excentrique,as well of Mercurie as of Venus obſerue in 
the makin of their periods ? 


T His here following: forwhen the centre of the Epi- 
cicle is cither inthe Node aſcendent or deſcendent, 


all the whole plane of the Excentrique doth fall intothe 
Eclipticke;for though the centre of Mercurie his Epici- 


cle doth neuer aſcendto the North, nor the centre of 
the Epicicle of Venus to the South, yet we may call the 
one node aſcendent, andthe other deſcendent, as well 
for the likeneſle or proportion that is betwixt thoſe two 
Planets &the other Planets, as alſo for that the one node 
is inthe aſcendent halfe of the Excentrique towards the 
Auge,& the other node is in the deſcendent halfe of the 
Excentriquetowards the oppoſit Auge.Bur if the centre 
of the Epicicle bein the vpper halfe aboue the diameter 
of the ſcCtion or ſwaying towards the Auge, then the 
Auge,ot rather the whole vpper half of the Excentrique 
doth decline from the Eclipticke,that is toſay,in Venus 
towards the North, and in Mercurie towards the South. 
Bur if the centre of the Epicicle be in thenether halte, 
then the Auge of Venus declineth towards the South, 
and tne oppoſit Auge towardsthe North : but in Met» 
Curie it 1s cleane contarie, and the greateſt declinagion 
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is when the centre of the Epicicle is either inthe Auge 
or oppolit Auge of the Excentrique. 


What concluſions may be gathered hereef? 


Irſt;that the Auges are not alwaies found tobein the 

North norin the South, as it chanceth in the three 
vpper Planets,but ſometime in the one place,and ſomc- 
time in the other, 

Secondly,that the centre of Venus herEpicicle doth 
neuer atriue vnto the South, nor the centre of Mercu- 
ries Epicicle to the North: for this ſwaying is of ſuch 
manner, asthat halfe of the Excentrique, into which 
theEpicicle at any time entreth,doth by and by beginto 
decline intothe ſaid North partfor Venus,and into the 
South part for Mercurie:and this Inclination of the Ex- 
centriques,cauſcth that the North latitudes of Venus be 
alwaies greater than her South larirudes;butin Mercuric 
it scleane contrarie . And you haue to note, that the 
greateſt angle or ſeCtion of the Excentrique and Eclip- 
ticke,is for Venus, ©,. and tor Mercurie, ,},. But forthe 
better vnderſtanding, as well of this that hath been ſaid 
before, as of thatwhich is to be ſaid hereafter touching 
the foreſaid latitudes, ic ſhallbe necediull to ſer down this 
figure here following, 


q The 
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«| The third figure ſhewing the latitudes of the ſaid 
two Planets. . 


5 His figure, made ſomewhat like to a Burterflic, 
(| with her wingsſpread open, containeth three ſe- 

= uerall planes of orbes,cutting one another in the 
diameter of the world, which paſleth through the cen- 
tre of the world, marked here with A:which three planes 
doc repreſent no more bur one onely plane, thatis, the 
Excentrique of Venus or of Mercurie, toſhew the di- 
ucrle poſitions or placings of the ſaid Excentrique,cau- 
ſed by the latitude of their inclination, And ye haue to 
vnderitand,that the middlemoſlt of theſe three planes or 
orbes,matked with the letters LK M T, and containing 
- therein 
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therein foure Epicicles, doth ſignifie, that the Excen- 
trique being in cither of the twopointsK or T, 1s vnited 
totheEclipticke: but the other two planes, whereof the 
firſt hauing the line of the Auge drawne through the li- 
mits of the greateſt declination,marked with the letters 
B C, andthe ſecond plane hauing aline marked with 
QP, doothſignific the declination of the Excentrique 
from the Epicicle . Moreouer, in this figure the two 
planesBC, and Q P,hard by the mutuallſetion which | 
isnigh vato Kand TT, are cut off, not for that ſuch orbes 
are to be cut off indeed, but that by this means the Epi- 
cicles being in Kor T, might be the betterſcene in the 
middlemoſt plane,marked withthe letters LKM I.You 
ſce alſo, that in this figure the circumference of euery 
one of the foure Epicicles is marked with theſe four let- 
ters, G H F I, butyetplacedin diuerſe order, accor- 
dingto the divers mouing ofthe Epicicle. And you haue 
to note, that when the centre of any of tholeEpicicles 
is inthe Node aſcendent,matrked with K, then the plane 
of the Excentrique,whole diameter by paſſing through 
the Auge L,and the oppolit Auge M,is thelineL AM, 
wholly vnited tothe Ecliprticke, hauing no declination 
atall,whereby the axletree ot the ſaid plane,marked with 
N O, hangeth perpendicularly vpon the plane of the 
Eclipticke . But when the centre of the Epicicle afcen- 
deth from the Node K towards the Auge of the Excen- 
trrique,maiked with B, then the vpper part ofthe Excen- 
trique dooth by and by decline trom the Eclipricke to- 
wards the North for Venus, and towards the South for 
Mercurie; as when the centre of the Epicicle 1s in the 
Auge B, forthenthe diameter B A C, or rather the 
whole vpper halte of the Excentriqueis found to be on 
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this ſide of the Eclipticke, and the inferiour part of the 
Excentrique to be beyond the Eclipticke, and the axle- 
trec of the Excentiqueisthenthe line DE. But when 
the centre of the Epicicle is come downe to the Node 
deſcendent, marked with T, then the plane of the Ex- 
centrique is vnited again to the Eclipticke,andtheright 
line L A Misagaine the diameter of the Auge, But 
when the Epicicle is once paſſed the Node deſcendent, 
marked with T, then the vpper part of theExcentrique 
which was before on this {fide of the Eclipticke , begin- 
neth now to decline beyond the Eclipticke, wherefore 
the lower part of the Excemrique beginneth now to 
have theſame declination which the vpper part had be- 


fore,that is to ſay,towardsthe North for Venus, and to- 
wards the South for Mercuric. And therefore the centre 


of theEpicicle beingin the oppoſit Auge, marked with 
P, the poſition of the Excentique is thelineP AQ, 
and the axletree thereof, is the line R S, It appeareth 
therefore,when the centre of the Epicicle 1s in any ofthe 
Nodes, either K or T, that then the Excentrique is vni- 
ted co the Eclipticke,Butit the centre of theEpicicle be 
out of thoſe Nodes,then as well towards the Auge B, as 
rowards the oppofit Auge P, the Excentrique hath the 
like latitude as before,that is,North latitude for Venus, 
and South latitude for Mercurie, And thertorethecen- 


rre of the Epicicle doth not goe beyond the Eclipricke, 
either towards C or Q. 


What manner of latitudes have the Epicicles, as well of Ye- 
nw as of Mercurg ? 


He planes of theirEpicicles, whoſe axletrees we 
_* haucſaidbefore to be oblique or ſloping to the Ex- 
T centriques 
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centriques vpon the two diameters, that is to ſay, vpon 
the diameter of the Auges, and vpon the diameter of 
the meane longitudes arecnclined and {waited on both 
ſides of theirExcentriques, and yet proportionally an- 
iwcrableto the periods of their Excentriques. 


How t the firſt diameter, paſsing through the CAuges, 
acclined ? 


7 He diameterof the Auges declineth oh both hands 

from the plane of the Excentrique, infuch fortas 
followeth : for when the centre of the Epicicle is in any 
of rhe limits, that is to fay,cither tn the Auge oroppar 
{it Avuge ofthe Excenrique,marked in the tormer figure 
with B P, then thediamerer of the Auges haue no de- 
clinationatall, becauſe ic falleth jult inco the plane of 
the Exccntrique; but the declination thereot is grea- 
teſt, when the centre of the Epicicleis in any of the two 
Nodes, yetwith ſuch difference , as the inclination of 
this diameter, or rathcrof the one halle of the plane of 
the Epicicle being made inthe deſcending halte of the 
Excentrique, is for Venus Notihward, and for Mercu- 
rie Southward: but in-the alce..ding lalte of the Ex: 
centrique,the halte of this diameter tor Venus is South. 
ward, and for Mercutie Northward, And this declina- 
tion 15 made vpon the diameter ol the meane lovgi- 
tudes, wiichthe former figure doo:h plaincly ſhew ; 
tor che Epicicle being ia B or P, which are the two li- 
mits, the declination of the diameter of the Aupes is 
nothing atall, Bur the ceatreo! tx Epicicle being 11 
T, which is the Node deſcendent, the vpper patt of 
this diameter, marked with T G , declineth from the 


plane 
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plane of the Excentrique Northward for Venus, and 
Southward for Mercurie : but the lower hate, marked 
with 1 I, cnclineth contrariwiſe, that is to ſay,South- 
ward for Venus, and Northward for Mercurie . And 
becauſe that the declination 1s greateſt when the Ept- 
cicle 15 11 any of thc Nodes, thenthe aforcſaid diame- 
ter beginncth againeto approch vnto the plane of the 
Excentr:que, and 1nthe limit P 1s vnited againe tothe 
plane of the Excentrique, and from thence the vpper 
part of the ſaid diameter declineth beyond theplane of 
the Excentrique to the otheriide, and the inferior part 
to this (1de. VVheretore the Auge of the Epicicle,mar- 
ked with G, being in the point K, which before was 
tor Venus Northward, is now Southward,and for Mer- 
Clitie cleanc contrarie,, Tlic greateſt angle of this In- 
clination of the plane of the Epiciclevnto the Excen- 
trique, 1s Cemonſtrated by P/olomey.and Copernicus, to 
be tor Venus two degrees, and ,*. and for Mercurie 6 
degrees, and ;,. To thele from the Auge of the Epi- 
cicle to thecentre of the world, doe agree for Venus 
one degree, and }. and for Mercurie one degree, and 
2... But fromthe oppotit Auge of the Epicicle to the 
centre of the world, it js for Venus 6 Cegrees, and .i. 
and tor Mercuric 4 degrees, and ', Hithertoof the firkk 
manner of the declination of the Epiciclcs from theit 
Exccntriques, ca}lcdin Latine /nclinatio, or Deviatio, 
in Greeke Epzcliſts, | 


Tt 1 Now 
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Now fhew in what manner the other diameter , paſsing 
throngh the meane longitndes of the Epicicle, maketh 
his aeclination ? 


T His kind of declination of theEpicicle,is common- 

ly called the reflection,in Grecke Loxoſes, becaule it 
maketh the diameter of the meane longitudes torcflect 
on both ſides from the plane of theExcentrique in ſuch 
manneras followeth: for while the centre of the Epici- 
cle is in any of the Nodes, which is diſtant ajuſt quarter 
of the Zodiake from the Auge or oppofit Auge, then 
the refleCtion of this diameter is nothing at ail, becauſe 
then it falleth wholly into the plane of the Excentrique; 
but ſuch refleQion is greateſt, when the centre of the 
Epicicle isin any of thelimits,or inthe Auge or oppo- 
ſic Auge. And yetwith ſuch difference, as the refleQion 
of the halfe of this diameter, called the Orientall halfe 
of the Epicicle,may be in the vpper halfe ofthe Excen- 
crique, Northwardfor Venus, and Southward for Mer- 
curie. But in the lower halfe of th Excentrique,the ſaid 
Orientall halfe of the Epicicle reflecteth for Venus to- 
wards the South, and for Mercuric towards the North. 
Andthisreflection is made vpon the diameter of the 
Avuges,allwhich things the former figure dooth plainely 
ſhew. Forwhen the centreof the Epicicle isin K or T, 
which be the two Nodes,then the diameter of the mean 
longitudes,marked with H I, hath no refleRion art all, 
but licth whole vpon the plane of the Excentrique, as 
you may {ce in the Node aſcendent, marked with K: bur 
in the vpperpart of the Excentrique towards the Auge, 
 macnthecentre of the Epicicle is in the Auge B, then 


the 


| 
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te Oricntall halſe of the diameter H I, marked in the 
higheſt Epicicle of this figure with the letters H B, or 
els the Orientall halfe of the ſaid higheſt Epicicle, mar- 
ked with the letters G H F, doth reflect from the plane 
of the Excentrique for Venus Northward, and for Mer- 
curieSouthward, But the Occidentall halfe of the ſaid 
diameter,marked with B I, orthathalfe of theEpicicle 
marked with F I G, doth refle@cleane contraric, that 
is toſay,for Venus towards the South, andforMercuric 
towards the North, And when the refleion is greateſt, 
then this diameter approcheth theEclipticke,andfalleth 
intotheſame in the point T, that isto ſay, in the Node 
deſccndent., And departing from thence downewarq 
rowards thelimitP, the ſaid halfe of the diameter refle- 
Reth on the other ſide beyond theEclipticke, and then 
the Occidentall halfe ſucceedeth, which as when it was 
in the vpper part of the Excentrique , was for Venus 
South, and for Mercutic North: ſo now by going from 
T roP, and ſotok, it is made for Venus Northward, 
and for Mercurie Southward. And the greateſtangle of 
the reflection of this diameter vnto the Excentrique, 15 
demonſtrated to be for Venus 3 degrees, ,*. &for Mer- 
curie 7 degrees : andtotheſe doe agree atthe centre of 
the world the latitudes for Venus to be 2 degrees,,',.and 
as much for Mercurie. Notwithſtanding,becauſe Mer- 
curic hath a greaterexcentricitie,this angle in the Auge 
of the Excentrique,hath tothe centre of the world two 
degrees, ,!. and inthe oppoſite Auge of the ſaid Ex- 
cenrique,it hath 2 degrees, 5. 


T 11} hat 
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What concluſions are to be gathered of the inclinations and 
refiections of the Epicicles ? 


I. ] Heſc herefollowing : Firſt, the plane of theEpici- 

_ ele is never vnited with the plane of the Excen» 
trique of of the Eclipticke, by reaſon of the continuall 
inclinations of the one or of the other diameter , And 
therefote the axlctree of theEpicicle is ncuer perpendt- 
cular toany of thoſe planes, 

2, Secondly, the declinations of the diameter of the 
Auveges, and ot the meane longitudes of the Epicicle of 
theſe two Planets, that is toſay,of Verus and Mercurie, 
are contrarie to the declinations ot the three vpper Pla- 
nets, forthere the declinations of the diameters of the 
Augesare greateſt in the limits,& nothing in the nodes, 
bur the declinations of the ſaid diameters in theſe two 
Planets are greateſt in the nodes, and nothing in the 11- 
mits. Againe, the reflections inthe three vpper Planets 
are greateſt in the nodes, andnotning in the limits, wher- 
as in theſe two Planets the reflzCtions are grearcſt in the 
limits,andnothing inthe nodes, 

3. Thirdly, the planes ot the Excentriques and Epi- 
Ciclas of theſe two Planets doc cut one anorher in diuers 
diameters: for in the nodes ſuch {ection is made in the 
diameter of the meane Jongirudes, but inthe limits the 
ſameſection is madein the diameter of the Anges; and 
11the neane places fuchſetion chavcerh lomnetirne 1n 
one place, and fometimein another betwixt the ſaid gt. 
ameters: but the faid{eftion intheinree vpper Planets, 
obſeruzth contrarie order,as hath been ſaid before, 

4. Fourthly,the line ot the muirvaclſcion ofthe Epi. 

CICiE 
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cicle and of the — doth wander through the 
planc of the Epiciclein uch ſort, as the one halfe of the 
ſaid plane departeth from the plane of the Excentrique 
for Venus towards the North;and tor Mercurie towards 
the South: ſothe other halie of che ſaid plane declineth 
cleanecontrarie, that isto lay, for Venus towards the 
South, and for Mercurie towards the North: but in the 
thee vpper Planets ſuch line of mutuall ſection obſec- 
ueth a contraiie order, By thele conclufions it is mant- 
feſt, thatthe latitude of Meccuric and Venus hath three 
variations,thefiilt by reaſon of che moouable obliquitie 
of the Excentrique: the ſecond by reaſon of rhe moua» 
ble declinations of the Epicicle :and the third by reaſon 
of the moouable refleions of the {aid Epicicle. All 
which chings you may che more calily perceiue-by the 
formerfigure,tor the Epicicle deing inthe Node alcen- 
dent,niarked with K, the diameter of the meane longi- 
tudes, marked witli H 1, is inthe yery plane of theEx- 
centrique : but the diameter of the Aupes of the ſaid 
Epicicle, matked with Þ G, hath then greateſt declina+ 
tion, fo as the whole neither halte of the faid Evicicle, 
marked with the leties. i F I, looking.towards the 
Node deſcendent,is ior Venus Noithwatd, and for Mer- 
Curie Southward , And che vpper halte of the ſaid Ept- 
cicle, marxed withihe levecs 1 & H, being partly hid- 
Gin irom our itht,oy icalon thatit is vader the Excen- 
tique, Is tor Venus Southerly, and tor Mercurie Nor- 
therly : andched/ainccer of the leGion,marked with HI, 
Is aparalc}|tothe linc of the Auge ot the Excentrique, 
witch line is marked w:th theſe letters, L A M,whereot 
L ſignifieth the Age, and M the oppoſit Auge of the 

Excen- 
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Excentrique, and A the centre of the world : fo in the 
other Node,marked with T, the ſeltelame diameter H I 
is inthe meane longitudes, but therethe vpper halfe of 
theEpicicle,marked with the lcters 1 G H, looking to- 
wardsthe ſame part asbefore, is then tor Venus towards 
the North,and for Mercurie rowards the South, Butthe 
lower halte of the Epicicle,marked with the letters H FI, 
(whereof ſome part is now againe hidden and couered 
asit were with the plane of the Excentrique) is for Ve- 


nus towards the South, and for Mercuric towards the 
North. The like and che ſame dooth chance when the 


centre of the Epicicle iscither inthe Auge B,orthe op- 
polit AugeP ; tor in thoſe; places the diameters of the 
Auges, marked with F G, hauing no declination, the 
Epicicles are diuided, and the diameters H I haue theit 
greateſt reflection : and yetafter the ſame manner asbe- 
fore,that is, when the Eaſt halfe is in B, and the Weſt 
halfe in P, which letters doe ſignifie as well the two li- 
mits,thatis,B the North limit,andP the South limit, as 
thetwo Auges;forhere againe the one half of the Epi- 
cicleis whollyto be ſcene, in which whileſt it goeth to- 
wards the Node deſcendent, Venus is Northward, and 
Mercurie Southward. Bur the other halte of the Epici- 
cle, (which the plane of the Excentrique dooth partly 
hide and coucr)dooth reflect or turne backward on the 
the other ſide from the Excentrique, And cuen fo it fa- 
reth in ike manner in all the meane places that are be- 
twixtthe limits and the nodes. And here endeth the firſt 
booke of the Theoriques, 


The 


The ſecond Booke or Part, treating 
of the Paſsions or Accidents of 


the Planets. 


ZE z.—zqAuing ſufficiently ſpoken of the three 

| PSS ſeuerall latitudes,belonging as well to 
Venus asto Mercuric, I mind hereto 
© make an end of the firſtpart of the The- 
5 Whoriques; wherein haue been plainely 
83 ESD(eclarcd all the diverſe motions ofthe 


| Planets,as well according to their longitude as latitude: 
and ſonowto proceed tothe lecond part, wherein wee 


haue to treat of the paſſions, qualities, or accidents of 


the Planets; of which, though Pur bachins maketh fine 
kinds, counting their motions according tolJaritude to 
be one of thoſe fiue: yet me thinkes that Meſtelyn hart; 
more reaſon to make but foure generall kinds, fich the 
latitude of euery Planer,that hath Jaritude, is rarher a 
principall part of his motion than a paſſion: tor all their 
motions are cither according to longitude,or to lati- 
tude,and therefore minding herein to follow Meſtelyn, I 
will ſec downe but foure kinds of paſſions, as he dooth, 
which doe grow of foure ſeuerall compariſons, Firſt, by 
compariag the moouing of the Epicicle of any Planet 
rogether with the mouing of his Excentrique, Second- 
ly, by comparing the moouing of the Planets oneto 

Y ano- 
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another, Thirdly, by compating their moouings tothe 
Sunne. And tourthly,by comparing their moouings or 
rather places to the centre of the world and tothe globe 
of the earth,cuery one whereot containeth certaine ſpe- 
ciall kinds of paſſions or accidents, hereatter declared. 


What ſpeciall accidents doe belong to the firſt generall kind, 
conſiſting of the compariſon of the moums of the Epici- 
cle tothe noning of his Excentriquc ? 

B Y this paſſion the Planets are ſaid to be ſometime di- 

rect,ſometimeretrograde,and ſomtime ſtationaric; 
which three accidents doe belong onely vnto the five 

Planets, the Sunne and Moone not beeing reckoned, 

Morecouer,they ate ſaid to be ſometime ſwitt, ſometime 

ſlow,and ſometime in a meane. Sometiwe allo they are 


faid tro beeither encreaſed or deminiſhed in number.and 
ſometimeto be aſcendent,and ſometime deſcendent. 


When is any Planet ſaid 10 be direct, retrograde, or Aatio- 
partie? 


TT isfaid to be dire,when the line of the true mouing 

of the Planet, drawne from the centre of the world 
through the midde bodice of the Planet, proccedeth for- 
ward according to the ſucceſſon of the fignes, follow- 
ing the line of the true mouing of the centre of his Epi- 
cicle, which goeth alwaics according to the ſucceſſion 
of the ſignes. Andit is faid to be retrograde, when the 
line of the true mouing ot the Planet gocth more back- 


ward, contrarie tothe ſucceſſion of the fignes, than the 
line of the true moouing of the centre of the Epicicle 
PIOCEE- 
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procecdeth forward according to the ſucceſſion of the 
ſignes. Anditis {aid to be ſtationarie, when both theſe 
lines are drawne to the Zodiake with an equall moouing 
into diuerſe parts of heauen,ſo as the line of the Planets 
truc moouing makerh as great an arch of the Zodiake in 
going backward contrarie tothe ſucceſſion ot the ſigns, 
as the line of the true mouing of the centre of the Epi- 
cicle maketh, in procceding forward according to the 
ſucceſſion of the ſignes, for then the Planet for a while 
ſcemeth to ſtand ſti]], and notto be mooued from his 
place, and thereof is ſaid to be ſtationarie,like to any of 
the fixed ſtarres. And you haue to vnderſtand,that theſe 
diverſities of motions vader the Zodiake proceedeth of 
the mouing of the Epicicle, which in his vpper part car- 
ricth the Planet according to the ſucceſſion of the ſigns, 
and in his nether part carrieth the ſame contrarietothe 
ſucceſſion of the {ignes, called his retrogradation, In 
which inferior or nether part of theEpicicle are the two 
points of ſtation. Bur forthe better vnderſtanding of 
that which hath been ſaid touching the direRion,retro- 
gradation, and ſtation of any Planer,ic ſhall be needfull 
to ſer downe this figure here following , together with 
the deſcription thereof, the ſignification of whoſe parts 


the letters doe ſhew as you may ſee in the page next 
follomuing = 


V ij The 


dl 
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I N this figure the letter A ſtanding atthene- 
$34ther endof the right lines,fignifieth the cen- 
tre of the world, from whence all the ſaid 

M2DiPright lines are drawne tothe Zodiake: and B 
ſenificth the centre of the Epicicle: & the middle right 
line A B paſſingthrough the true AugeoftheEpicicle, 
marked with C, dooth thew the true place ot the ſaid 
Auge vnder the Zodiake,marked with the letter : and 
the letter Eſheweth the true oppolit Auge of the Epict- 
cle:and the higheſt archaboue,containing certaire de- 
grees of diuiſ1on,fignifieth aportion of the Zodiake:and 
the two outermoſt lines, A F G, and A HI, be lines 
ofcontingence,touchingthe Epicicie inthe two points, 
marked with H and F: and the two inner right lines, 
marked with the letters A N, and A. L, drawne from 


the 
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thecentre A through the two points of ſtation, mar- 
ked with K and M,do ſhewin the Zodiake the retrogra- 
dation,marked with the letters LN : and the two points 
H F doc deuidetheEpicicle into two parts or haltes, 
whereot the one is called the vpper halte, marked with 
the letters H C F, and theother the nerher halfe, mar- 
ked with the letters F E H. Andas the point F ſheweth 
the Ocientall or Eaſt part, ſo H ſheweth the Occiden- 
tall or Weſt part : and cucry one of thefiue Planets in 
the vpper halfe of the Epicicle,marked with H C F, is 
laid to goe from H to P, according to the ſucceſſion of 
the ſignes, deſctibing thearch of the Zodiake, marked 
with I D G, which 1s called his direQion or progreſſ1- 
on:but in the lower halfe,marked with F E H, the Pla- 
net is ſaid to goe contraric tothe ſucceſſion ot the ſigns, 
called his retrogradation: and when he is in any of the 
two points, marked with K M,then he is ſaid to be ſtati- 
onarie; whereof the point K is the point of the firſt ſtati- 
0n,whereasthe Planer beginneth firſtto be retrograde, 
and M isthepoint of the tecond ſtation, whereas the 
Planet endeth his retrogradation, and beginneth his 
progreſſion : which two points ate alwaies beneath the 
two Touch-points F H, towards the oppoſit Auge of 
the Epicicle, marked with E, from which the two points 
of {tation are alwaies equally diſtant, and alſo fromthe 
true Aupe of theEpicicle. And the letters CG F K doe 
{hew the arch of the firſt (tation, which arch is otherwiſe 
cajlcd the firſt (tation in the ſecond (tgnification; and C 
F K& M doe\ſhewrthe arch of the ſecond ſtation, other- 
wile called the ſecond ſtation in the ſecond {tgnification : 
and the letters MH C F K, doe ſhewrhe arch of pro- 
grefſion,and K M doc ſhew the arch oftctrogradation. 
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But you hane to note, that though the two points of ſta- 

tion are alwaiesequally diſtant as well from the oppoſit 

Aupe, as from the Auge of the Epicicle, yetfuch di- 

ſtance is not alwaics of like qualitie, neither is the arch 

of their progreſſion, .northe arch of their retrogradati- 

onalwaicsof one bigneſle,but do alter and that tor four 

cauſes: Firſt, for thatthe Epicicle through the moouing 

ot his Excentrique is ſometime nigher and ſometime 

further off from thecentre of the earth: for the nigher 

thattheepicicle is to the earth,the more are the ſtarional 
points diſtantfrom the true oppoſit Auge of the Epici- 
cle in all the five Planets,ſauing in Mercurie. The ſecond 
cauſe may bethe diuerſe magnitude of the Epicicle,be- 

ing compared to his Excentrick,for the ſtationall points 
of agreater Epicicle do approch nigher vntothe oppo- 

ſit Auge, than the ſtationall points of a leſſer Epicicle 
doe. The third cauſe is the periodicall{lowneſle or (witt- 
nefle ofthe Epicicle,being compared to the periodicall 
mouing of his Excentrique,for the flower reuolution of 
theEpicicle maketh the ſtationall points to benigherto 
the oppolic Auge of the Epicicle, and therby as well the 
arch of progreſſion as of retrogradation doe encreaſe 
and decreaſe, Fourthly,the diuerſities of their excentri- 

cities may caule the ſtacionall points toalter in their di- 
ſancesfrom the oppoſit Auge of the Epicicle. 


Wherefore s the Moone and Sunne exempted from theſe 


paſsions? | 
JT He Sunne hath no Epicicle,andthough the Moon 

hath anEpicicle,yetthe is neither ſaid tobe ſtatio- 
naric norretrograde, by meanes of the ſwiltneſle of the 
CENtre 
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centre of herEpicicle, which maketh euery day a grea- 
ter arch of the Zodiake, according tn the ſucceſſion of 
the ſignes,than ſhe can goe backward, becauſe her Epi. 
cicle is both {inall and ſlow in her gate. And though 
Saturne hath a very ſmall Epicicle, yet the ſwittnes ther- 
of doth ſupplic that want, and thereby he is both ſtatio- 
narie and retrograde,and ſo are the other foure Planets, 
v7, lupiter,Mars, Venus,and Metrcurie. 


When are the Planets ſaid to be ſwift. ſlow,or in a meane ® 


T Hey are ſaid to beſwift, when their true moouing is 

quicker, according to the ſucceſſion of the ſignes, 
thantheir meane moouing is: and they are ſaid to bee 
{low,when their true mouing is flower(according tothe 
ſucceſſion of the ſignes)than their meane moouing is : 
and they are ſaidto be in a meane,whentheirtrue moo- 


uing(according to the ſucceſſion of the ſignes)is equall 
vnto their Meance MOoung, 


Whenare Planets ſaid to bee encreaſed or deminiſhed in 
number ? 


T Hey be encreaſed when the line of the true mouing 
ooeth (according to the ſucceſſion of the ſignes)de- 
fore the line of their meane mouing., And they are ſaid 


to be deminithed in number, when the line of theirtrue 


moouing dooth follow after the line of their meanc 
moouing, : 


When 
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When is any Plant ſaid to be aſcendent or deſcenden!? 


HE is ſaid to be aſeendent, whileſt he aſcendeth from 

the oppoſic Auge of hisEpicicleto the Auge ther- 
of:and he isſaid tobe deſcendent, whileſt he deſcendeth 
inthe other halte of the Epicicle from the Augetothe 
oppolit Auge of his ſaid Epicicle. 


T he ſecond generall kind of paſsions,viſing of the comp;riſon 
maac by comparing the monine of enery Planet onetg 
another comprehending the fiuc -iſpedts of the 
Planets,which be theſe here fellowing. 


AJ Hatis to ſay, their Conjunction, their Sextile 

aſpect,their Quadrile aſpe&t, their Trine aſpeQ, 

= and their Oppolttion:whole caraQters are here ct 

down,togetherwith the definition of euery ſuch Aſpect. 

1. The Conjunction, marked thus &. is when two Pla- 

nets are both in one ſelfe ſigne, and in one lelfe degree, 
which aſpeRin Grecke is called Synoavs. 

2, The Sextile aſpect, marked thus x, is when two 
Planets arediſtant one from another by a {ixt part of the 
Lodiake,that is to ſay,by two whole {1gns,or 6o degrees, 
whichaſpeCt is called in Grecke Exagones. 

3. The Quadrileaſpe, marked thus, is when two 
Planets are diſtant the one from the other three whole 
{1gnes, or go degrees of the Zodiake, andis called in 
Grecke T etregonos, 

4. The Trine aſpect,marked thus A,is when two Pla. 
nets are diſtant the one from the other by foure whole 


ſignesor 120 degrees of the Zodiake, and is called in 
Grecke Trizoncs. 


5, Lhe 


\ 
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_ 5, The Oppoſition,markedthus g, is whentwo Pla- 
nets ate right oppoſitthe oneto the other, and are di- 
ſtant the one from the other by ſix whole ſignes or 180 
degrees of the Zodiake, and 1scalled in Greeke Drame- 
tros, thatisto ſay, a diametrall aſpe@, as when one 1s 
right againſt another inarightline. But you hauetovn- 
derſtand,that Prolomey comprehendeth as well the Op+- 
poſlicionas Conjunction of any two Planets, bur cſpect- 
ally of the Sunne and Moone, vnder this Greeke name 
SYZIQLS. 

And you have tonote,thatthree of theſe aſpeRs,that 
is,the Sexcile,Q14drile,and Irinc aſpeR, are ſaid to be 
double,becauſe chey looke two manner of waies,that 15, 
towards the lefr hand, called the ſiniſter aſpe, and to- 
wards the right hand called the dexter aſp<t, The dite- 
Qion of the linilter aſpe&t is according to the ſuccefſion 
ofthe twelue (1gns, which ſucceſſion beginneth at Aries, 
and (o proceedeth forward to Taurus, Gemini,and Can- 


cer,and fotorthto the laſt point of Piſces. But the dire- 


Etion of the dexter aſpeCt 1s contrarie to the ſucceſſion 
of the {ignes, looking backward from Aries towards Pif- 
ces, Aquarius, Capricornus,and ſo forthtothe laſt poine 
of Taurus, As for example,it one Planet be in the begin- 
ning of Aries,and another inthe beginning of Gemini, 
thoſe two Planets do looke one to another with a ſiniſter 
yextile aſpect, But it the one Planetde in Aries, as be- 
fore, andrheotherin Aquarius, then they looke one to 
another with a dexter Sextile aſpect, as you may ſee by 
this figure tollowing, which doathplainely ſhew as well 
thoſe alpeAs as all the other aſpe&ts befare mentioned; 
itiheweth allo with what aſpe& euery one of the twelue 
ſiz1cs doe regard one another. _ 

X q The 
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q The fieure of Aſpetts, 


SFE Veyou hauetovnderſtand, that all the Planets 
IO); doe nottegard or behold one another with all 
=* theforeſaid five aſpects, for though the three vp - 
per Planets and the Moone may behold one another, or 
any 
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any of the reſt with cuery one of the ſaid fiue Aﬀpects, 


yet Venus and Mercutic cannot fo doe, for Venus is 
neuer diſtant from the Sunne aboue 48 degrees, nor 
Mercuric aboue 29 degrees : and yet they may bee di- 
ſtant one from another by a Sextile aſpeR. And ot the 
forelaid aſpefts,ſome areſaid to be meane,and ſome to 
be truc, and ſpecially their Conjunctions and Oppoli- 
tions, whereof the Aſtronomers dce not make any 
great account, but onely of the Conjunctions and Ope 
politions belonging to the Sunne and Moone, which 
rwoPlanets the Aſtronomers doecall in Latine Zums- 
aria, thatistoſay, The two checte lights : the know- 
ledge of whoſe meane and true ConjunQions and Op- 


poſitions, is neceſlarie, for the better vnderſtanding of 
thcirEcliples. 


When are their Contunitions and Oppoſitions ſaid to bee 
meane or true ? 


T Hey arcſaid to be meane,when the two lines of both 
their meane mouings doe meet in one ſelfe point of 
the Zodiake, and doe make one ſelte line. And they 
are laid to bee true, when the two lines of their rrue 
moouings doe meet and make both one ſclte line in 
oneſelte degree of the Zodiake, and their Oppoſitions 
are cither mcane or true, according as the ſaid lines 
doe meet in the oppoſit points of the Zodiake.. And 
the true Conjunctions of the {aid two lights are ſaid 
to bee true, ſometime according to longitude onely, 
as when the forcfaid true lines doe mect in one felte: 
point onely according to longitude : for the Moone 
doth ojtenumes wander from the Eclipticke line, and 
X ij there» 
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therefore though t|:el:ne of her true moving Coe meet 
with the line of the Sunnes true moouving 1m one felte 
point vnder the Zodiake (the Moone having then lati- 
tude)yerthat is according to longitude on]y:but it thoſe 
rwo lines doc meet when the Moone hath no latitude, 
but is right vnder the Echprticke line,then ſuch Conjune 
ction :Loth accordingto latitude, and allo according 
to longitude, which is called a Corporal or Eclipticall 
Conjunction. And the like is to be ſaid oftheir ue Op- 
politions,when the ſaid lines doe meet in like manner in 
the oppoſit points of the Zodiake, Morcouer,you haue 
to note,that the true Conjunctions may cifter trom the 
meane ConjunQions by reaſon of time, for ſomerin:e 
the one may go before or after the other,and lometime 
mect both at one inſtant, They may meer both at one 
inſtant two manner of wates : Firlt, when the Sunne or 
Moon are in the Auge or oppoſit Auge of their Excen- 
triques,or when the one is in the Auge, and the other in 
the oppoſit Auge, for then the foreſaid lines of their 
meane and true mouingsareall one, Secondly.they doe 
mectat one inſtant, when the cquactons of their argu- 
ments are <quall and of like qualitic , which 1s to bee 
knowne by the Prutenicall tables, Butrhe true Conjun: 
ions and Oppoſitions doe goe before rhe mean Con- 
junRions or Oppoſitions,when at the time of themean 
ConjunQion and Oppoſition the place of the Sunne is 
betore the place of the Moone, And the true Conjun- 
tions and Oppoſitions doe follow the meane, when at 
the time of the meane Conjuaction and Oppotition 


the place ofthe Mooneis betorethe place of the Sunne. 
The like is ro be ſaid allo rouching their quarters, both 
meaneandtrue, And you hauc tonote,thart one whole 

: period 


- — > OI—_— — — —— 
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period detwixt euery two Conjunctions or Oppoſitions 


of the Sunne and Moone dooth containe a Synodicall 
month,which is 29 daies anda halte, 


The third gener:ll kind of Paſsions, made by comparing of 
the monies of all the ſix Plancts, unto the Sunne, 


containeth theſe three ſpeciall kinds of Pa (- 
ſtons here following. 


1. © Ocfirſt they areſaid to beeither encreaſed or de- 
| creaſed in light, or elstobe combulſt, called in 
Greeke Hyppauer, that isto ſay, hidden or coue- 


red with the beames of the Sun, ſo as they cannotyeecld 
theirlight. 


2. Secondly, they arc ſaid to bee Otientall or Occi- 
dental]. 

3. Thirdly,to have diverſe kinds of riſing and ſetting, 
like as the fixed ſtarres haue, that is to ſay,they riſe or ſet 
ſometime Coſmice, ſometime Achronice, and ſometime 
Hely:ce of which three Poetical] kinds of rifing and ſet- 
ting,thoughI haue ſomewhat ſpoken before in my firſt 
booke of the Sphere,c hap. 35. yetI wil declare the ſame 
here once againe more at the full, according to Magt- 


n4,who coth ſer them downe in ſuch manner as here- 
aicer tolloweth, 


Shew how and when theſe Paſsions doe chance? 


TT He Planets areſaidro be encreaſed inlight, when af- 
ter that any of then) hath been in Conjuntion with 
the Sunne, either the Sunne departeth from that Pla- 
net,or the Planet deparierh trom the Sunne, vntill it be 
; X 115 at 
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at his furtheſt diſtance fromthe Sunne. And it is ſaid 
to bee deminiſhed in light, when after ſuch furtheſt 
diſtance either the Planet approcheth to the Sunne, 
or the Sunneto the Planet. Andit is {aid tobecom- 
buſt, when the Planet is hidden vnder the beames of 
the Sunne, ſo as it cannot yeeld his light,as is before 
ſaid. Sccondly,all ſtarres are ſaid tobe Orientall or Ma- 
tutine, when they riſe before the Sunne ; and they are 
ſaid ro bee Occidental], when they goe downe after 
the Sunne ; and yet with ſome differance as WHazt- 
#175 ſayth : for the three vpper Planets (that is to ſay) 
Saturne, Iupiter, and Mars, are ſaid to bee Orientall, 
Matutine, and togoe bctore the Sunne fromthe time 
of their being in ConjunQion with the Sunne, vntill 
they come to be in Oppoſition to the Sunne, as well 
when they areſeene, as not ſeene: andthis happeneth 
whileſt any of thoſe three Planets deſcendeth from the 
Auvge of his Epicicle through the meane longitudes 
vntothe oppoſit Auge of the ſaid Epicicle: but the two 
inferior Planets,that is, Venus and Mercurie,are ſaid to 
be Orientall,Matutine,and to goe before the Sun,when 
either of them aſcendethfrom the oppolit Auge of his 
Epicicle vntothe Auge of the ſaid Epicicle, which you 
may cuidently ſeeby the firſt tgure ofthis ſecond book, 
But as for the Moone, ſhe isſaid tobe Orientall, Matu- 
tine, andto goe before the Sunne, during the time of 
her wane or decreaſe, Apaine, the three vpper Planets 
are {aidto be Occidental, Veſpertine,and to follow the 
Sunne {rom their being in Oppoſition with the Sunne, 
vnull tzey come againeto be in Conjunction with the 
Sunne ; which chanceth whileſt any of themis carricd 


from the oppolite Auge of the Epicicle through the 


mceanc 
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meane longitudes,vnto the Auge of the ſameEpicicle. 
But Venus and Mercurieare ſaid tobe Occidentall,Veſ- 
pertine,and to followthe Sunne, whileſteither of them 
deſccndeth from the Auge of theirEpicicle vnto the op- 
poſit Auge of the ſame, Butas for the Moone, hee is 
ſaidto be Occidentall,Veſpertine, and to followthe Sun 
all thetimethat ſhe is in her encreaſe. Now you haue to 
vnderſtand,that the riſing and going downe of the fixed 
ſarres,as well Matntine as Veſpertine,is twofold,that is, 
true and apparent. The Matutinerifing is ſaidtobe true, 
when the ſtarre riſeth together with the Sunne in one 
ſelke point of theEclipticke, and at one ſelfc inſtant, at 
which timethe ſtar remaineth hidden vnder the beames 
of the Sunne: but ſuch Matutinerifing is ſaid to be ap. 
parent, whenthe ſtarre hauing been hidden alittle be» 
tore with the beames of the Sunne, doth gerout from 
thence, ſoas inthe morning it may bee ſcene, which 
chanceth when the Sunne goeth from the ſtarre. Again, 
the Veſpertine riſing is ſaid to be true, when the ſtarre is 
right oppoſite in any part of the Eclipticke to the 
Sunne, at the time of his going downe,and is fo much 
eleuated aboue the Horizon, as afterthe euening twi- 
light it may Heſeene: but ſuch Veſpertineriſing 1s ſaid 
to be apparent, when the ſtarrein the evening atter Sun 
ſetting,dooth thine, and beginneth to appearein the 
VVeſt. Nowrhe Matutine going downe of any ftarre is 
ſaid to berrue, when the ſtarce goeth downe atiuch time 
asthe Sunneriſeth, and is in the oppoſit point of the 
Eclipticke, to the Sunne , But the Matutine going 
cOwne Is ſaidtobe apparent, whenthe ſtarre at the ri- 
ſing of the Sunne(which alittle before night have been 
ſcene) is 20 hidden vader the beames of the Sunne, 

| : NMorte- 
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Moreouer, the Veſpertine going downe of any ſtarre is 
ſaid tobe true, when it gocth downe together with the 
Sunne at oneſelfe inſtant, And ſuch Veſpertine going 
downe is ſaid to be apparent, when the ſtarre atthe go- 
ing downe of the Sunne is hidden, which a little betore 
might haue been ſcene, and ſo continueth hidden vntill 


the morning, vmill it may get from vnder the beames of 
the Sunne. 


Our of this difference of rifing and going downe of 
the Planets may be gatheredtheſc 6 rules heretolowing, 

1, Firſt,that the three vpper Planets, the Moone, and 
alſo the fixed ſtarres are ſubjeRt to the true rifing & let- 
ting as well Matutine as Veſperrine , but neither the ap- 
parentriſing Veſpertine,nor the apparent ſetting Matu. 
tine doe belong to any of them, but only to the Moone, 
which notwithſtanding ſuffereth neuherthe apparentri- 
ſing Matutine,nor the apparentriſfing Veſpertine. 

2, Secondly, though Venus and Mercurie be ſubjeR 
cothe apparentriſing and ſctting, as well Matutine as 
Veſpertine,yetthey cannot haue the true Matutine ſct- 
ting,orthe true Veſpertineriſing, 

3- Thirdly,of all the fixed ſtarres and of the three vp. 
pcrPlanets,theirtrucriſing andſetting Matutine,are be- 
tore their apparent riſtag and ſetting Matutine:but their 
true Veſpertine riſing and ſetting areatter their apparent 
riſing and ſetting. 

4. Fourthly,in the two inferior Planets that is, Venus 
and Mercurie, their apparent Martutine and Veſpertine 
riſing areattertheir true Matutine and Veſpertine fer- 
ting;but their apparent Matutine and Veſpertine ſetting 
arc before their true Matutine and Veſpertinentng. 

5. Fiftly,the appareat Matutine rifing of the Moone 


duth 
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doth follow her true Matutine riſing, and contrarie her 
apparent Matutine ſetting,doth go before her true Ma- 
tutine ſetting, | 

6. Sixrly, it is mectthat there bee ſome diſtance of 
ſpace betwixt any ſtarre and the Sunne, whereby they 
ſhouldeither appeareto bee out of the beames of the 
Sunne,orelſeto be hidden vnder the Sunne, 

And this diſtance is not of like quantitie in euery 
ſarre, but varieth according to the greatneſle or little- 
neſle of the ſtarre, for the greater and more lightſome 
that the ſtarre is, the leſlertime it ſtates vnderthe beams 
of the Sunne. And thelimits of the quantitie of diſtance 
that do belong to eucry ſtarre, as well tothe fixed ſtarres 
as tothe Planets, areto be found in a great circle, paſſing 
both through the bodie of the Sunne, andalſothrough 
the pole of the Horizon, For to euery limit the Aſtro- 


nomers doe appoint his proper arch of quantitie,called 
of themthe arch of viſton. 


Define what that arch is, 


T He Arch of Viſion, is that portion of the Verticall 
circle that 1s comprehended betwixt the Horizon 
and the Sunne,atſuch time as the ſtarre fiiſt beginneth 
to appeare, or els cealeth to bee ſeene: which arches of 
viſion in fixed ſtarresare preater or leſler, according to 
the magnitude of the ſaid ſtarres, for to thoſe ſtares, 
that beot the fiſt bigneſle, they make the arch of viſion 
to containe 12 degrees, and to thoſe of the ſecond big- 
nelle 13 degrees, and to thoſe of thethird bigneſle 14 
degrees,andro thoſe of the fourth bigneſſe 15 degrees, 
Y and 


om 
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and corhiofe of the fift bigneſle, 1 6 degrees, and to thoſe. 
of the {ixt vigneſſe 17 degrees,andtothe leall fixed ſtars 
of all,they appoint 18 degrees, w:1ich 15 deyrees is the 
beginning as well of the day lightin the morning, as of 
the twilight inthe eucning:tor when the Hunne 15 depar- 
ted from the Horizon 18 degrees, either vpward or 
downeward, it beginneth to waxe day light m tle wor: 
ning,or twilight in the eucning , Nouwas touclitng the 
quantitie of the ſaid arch of vition belonging to euery 
one of the fjuc Planets, they appoint to S.turne 11 dee 
grees, to Jupiter 10 degrees, to Viars 11 degrees, 7. tO 
Venus 5 degrees, and to Meicuric 10 degrees: lo as by 
knowing the degree of the Ecl.pticke , wherewith-any 
{tarreriſeth or goeth Cowne, and allo tie arch ot vition, 
together with the angle of {cCtion, whereas the Eclip- 
ticke and Horizon doe crofle one another in one felte 
part,youthall know what time the ſtarre ſpendeth in his 
rifing orſerting, And forthe better vndetſtanding of the 
ſaid arch of vition, Maginzs feiteth downe this figure 
here following,together with the defcription thereot,by 
helpe of ccttaine letters therein contained), 


C7 /4 
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« 7 he figure ſhewing the arch of viſion, 


His figure as you ſee confiſteth of two whole cir- 
cles being of like greatneſle, and alſo itcontaineth 
the portion of a great circle, The whole circle, 
narked with G E C, t1gnifiech the Horizon, whoſe 
pole or Zenith 1s marked with the letter A: andche other 
whole circle, marked with the letters F E D, fignifieth 
cheEciipticke, whole pole is marked with the letter B: 
4nd the ictter D theweth the place of the Sunne, being 
iden bencath the Horizon, Andimaginetheplace of 
teftarre his appearing or departing to beinC, in the 
vVry Horiz00 it iclfe, Now the portion of the great cit- 
cie,drawne through the Verticailpoint of the Horizon, 
611} 210 though the bodie of the Sunnc,is marked with 
Y 3j the 
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theletters A C D. And the arch C D is the arcli of 
vitton. But now you haue to vnderſtand,that the Moone 
obſeruethnot like law or order of hir appearing, after 
that ſhe hath been in Conjunction with the Sunne, For 
though the auncient Aſtronomers, as Theron, CAlexan- 
arinus, Alfraganius, CAlbategnns, and others, doe ap- 
point to heratch of viſion twelue degrees of the A:qui- 
noctiall, yet that isnot alwaies certaine, bur ſometime 
more,and ſometime lefle,fith the Moone doth ſhew her 
ſe]te formetimeſooner and ſometime later after her Con- 
junction with the Sunne,and that for three cauſes or re- 
ſpects,fult by reaſon of the inclination of the Zodiake to 
the Horizon,for whileſt the is inthe aſcending halfe of 
the Zodiake,which is fromthe beginning of Capricorn 
' tothe endoft Gemini,which is the halfe of long diſcen- 
ſion, ſhe appeareth ſooner aboue the Horizon, than 
when ſhe isin the other halte of ſhort diſcenſion, which 
is from Cancer to Capricorne, becauſe the Moone go- 
cth downe later andnot betore that the Sunne be deeply 
hidden vnder the Horizon, making thereby a preater 
rwilight, Theſecond caule is the latitude of the Moone 
from theEcliptick,tor the more North Jatitudeſhe hath, 
the more lowly ſhe goeth downe, and thetby is the ſoo- 
nerſeenc,and ſpecially ro thoſe that dwell betwixt the 
Tropicke of Cancer,andthe circle Artique. The third 
cauſe isthe ſwiſtneſle of her true moving, tor in her ſwift 
mouing ſhe is ſoonerſeenethan in her flow moouing, 
And when allthoſe three cauſes do concurre,itis poſit- 
ble that ſhe may bce ſcene the ſeiteſame day that the 
change is,albeitthat ſcldome chanceth, and that onely 
in thoſe places,whole Jatituce is very farre Northerne. 
Butif two ot the foreſiid cauſes doe concutrrethen ſhe 

may 
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may beſcenethe next day afrerher Conjunction with 
the Sunne : if there be no more but one caule, then ſhe 
is commonly ſecnethe third day after the change, But if 
ſhe be in che deſcending halfe of the Zodiake, and haue 
therewith South latitude,and is ſlow of gate, there may 
paſſe foure daies before ſhe appeareth, Here allo it is 
meet to ſpeake of the diuerſitic of her ſhape,according 
as (he is diſtant from the Sunne, as well in her increaſe 
as decreaſe : for during her increaſe, ſhee followeth the 
Sunne,and turneth her hornes from the Sunne towards 
the Eaſt,and her ightſome part to the Sunne,and riſeth 
aboue the Horizon immedaatly after the Sunne is ſet. 
But during her decreaſe,which is from the full vnto the 
change, ſhe goeth before the Sunne, and turneth her 
hornes towards the Welt, and rileth in the morning be» 
fore the Sunne. And as for the diuers names which the 
hath both in Grecke and Latine, according to hir diuers 
aſpects to the Sunne, are plainly ſer down before in a ta- 
ble made by Reinboldirs which table immediatlyfollow- 
eth the third figure belonging to the Theorique of the 
Moone ; and therefore I would with you to reſort there- 
unto, becauſe l thinke it {uperfluous to repeat it againe 
here. Notwithſtanding loeherethe figure which is com- 
monly vſed to ithew the diuerle thapes of her light, as 
well in her encreaſe as decreaſe, 


Y ih The 


T he fourth general kind of paſsions of the Planets,that dos 
chanee by comparing thtir monines vnto the elobe 
of the earth, 


TY: vtyau have rg yaderſtand, thay the paſſions jj. 


£ hom 
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Sher what paſs.ons the Moone hath 40 tht earth, or the 
ea: thtathe 870anc ? 


7T Heſethree here following: for hilt the greatneſle of 
the earih doth not ſuffer the true place of the Moone 
to be all one with her viſible place, 

Secondly, the earth ftometime taketh away the light 
of the Sunne trom the Moone,and lo cauterh her to be 
ccliplcd, 

Thirdly,the Moone with her apparent magnituce ta- 
keth away the light of the Sun, cauling the ſame in ſome 
paits of the earth to beeclipſed. And hereof dependeth 
the whole doctrine of the Ecliples,whereot we ſhaltreat 
hercatier, 


In 11e meane time ew what is the true place, and alſo what 
15 the viſible place of the Moone, or of any other ſtarre? 


7J Herrueplaccof the Moone or of any other ſtarre,is 
apointinthe outermolt heuen, determined by a right 
line beeing drawne from the very centre of the earth 
through the bodic ot the Moone or ttarte,vato the ſaid 
owermoltheauen, And the vitibleplaceto out ſight,is a 
point inthe outermoſt heauen, determined by a right 
linc paflingthrough the body of the Moone or ſtar from 
our cievnto thefſaid heauen, whileſt we ſtand vpon the 
vypver face of the carthto beho!dthie (tarre, Andihe di- 
ſtance or portion of ciiclecontained betwixt tho'e two 
points, 15 called in Greeke P:ralix;s, which in Englith 
may becalledthedivertitic of Alpects, All which things 
you inay ſeeplajuly expr.ledin this fowvretollowinge \ 
Tis 
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His figure as you ſee is madelike a Quadrant : the 
netherright line whereof, commonly called the 
Baſe,ſignificth the Horizon, andthe perpendicu. 
larright line falling vpon the ſame, and making there- 
with arightangle, 1s the axletree of the Horizon : and 
the ſaid right angle,marked with the letter A, (ignifierh 
the centre of the earth, whoſe halte globe, made like a 
halfe circle,is drawne vpon the ſaid centre,andthethort 
line,marked with theletters A B, ſignifieth theſemidi- 
ameter of the earth, &theletter F ſignifieth the Zenith, 
from which F to G isdrawnthearch of the Quadrant, 


ſignifying here the Verticall circle. And you haue to vn. 
derſtand, 


—_ 
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derſtand,that the right line that is drawn from Athrogh 
the bodie of the Moone, marked with the letter C vnto 
the pointD, ſer downe inthe arch of the Quadrant or 
Verticall circle, ſheweth the true place of the Moone: 
and the right linedrawne from B,through the bodice © 
the Moone vntothe point of the foreſaid arch, marked 
wich E,ſheweth the apparent place ofthe Moone viſible 
tro out fight trom the vpper face of the earth: and the 
little arch contained berwixt D and E, is the Parallax 
or diuecfitic of Alpes. And you haue to note, that 
che apparent or viſible place of the Moone 1s alwayes 
lower 1a the heauen, than her true place, vnleſle the 
Moonedge chance to be in theright line of the Zenith, 
for then chere is no Parallax at all,becaule both the lines 
and places doconcurre and meetin one,as the twolines 
AB and B F doeithew,making both one ſelfe line: and 
the further that the Moone is diſtant from theearth, the 
leſſer is the Parallax, and the nigher that ſhee isto the 
earth,the greater Parallax ſhe hath. But the true quanti» 
tic of her Parallax in ceuery place is tobe learned by the 
Prutenicall tables. And you haue to vaderſtand,that the 
Altconomers doe make the Parallax of the Moone to 
be threefold, that is,firſt ſimple,then according to lon= 
gituce,and thirdly according to latitude, For it you haue 
onely reſpect to tie Vercicall circle, thenicis ſaid tobe 
{imple,which is before defined: but if you have reſpeR 
to the Zodiake,then it 1s faid to be ſometime according 
to longitude,and (oinetime according to latitude. -- 


Z What 
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What is the Parallax according to longitude? 


JT is anarch of the Eclipticke, intercepted or contai- 

ned betwixttwo great circles drawn through the poles 
of the ſaiaEclipticke ; ſo as the one circle dooth paſle 
through the true place of the Planer,and the other grear 


circle paſſeth through the apparent or viſible place of 
the ſaid Planer. 


What is the Parallax decordine to latitude? 


J- is anarch of a preat circle, falling perpendicularly 

vponthe Eclipticke,and is drawne either through the 
true place,orcls through the apparent and viſible place 
of the Moone, which arch is intercepted betwixt two 
Circles, paralels tothe Eclipticke, whereot the one paſl- 
ſeth through the true place, andthe other through the 
apparent placcof the Moone, For the better vnderſtan- 
ding ofall which things,itſhall be neceſlariero fer down 
here once againe the Quadrant betore deſcribed, roge- 
ther wich his proper letters of {ignification;and then to 
adccro the ſaid Quadrantthe Eclipticke line, and alſo 
the two circles whichare paralelsto the ſame;and third- 
ly, the two circles that are drawne from the pole of the 
Zodiake,ſo asthe one may paſſe through the true place, 
and theother through the apparent place of the Moon; 
all which thingsthis figure plainely fheweth, 


>a 
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A fizare ſbewing all the three kinds of Paraiaxes, 


The deſcription of the figure. 
Er the Quadrant of this figure, rogether with his 


former letters,doc ſhewthe ſimple Parallax,orher-. 
wiſe called of ſome the mixer Parallax , becauſe it 


comprehendeth both the other two Parallaxes, vato 
L ij which 
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which Quairant is added fiiſt theEclipricke line, deui- 
ded into deprees,and 1s fignihied bythe letters I 1 : the 
arch whereof, marked with K L, intercepted betwixt 
the true and apparent place of rhe Moone, ſhewerh the 
Parallax according to longitude : then the two circles, 
Paralels to theEclipricke which are marked with the let- 
. ters N M, and Q V, throvgh winch wo Paralels, and 
alſothrough the Eclpucke are drawne trom the pole of 
the Zodiake, marked with S, two greatcncles, whergof 
the one paſſcth through che uuc place of the Moone, 
marked with S D R, and the other paflech through the 
apparent place of the Moone, maiked with S O E: ſo 
as each of the arches, intercepred betwixt rhe foreſaid 


Paralcls, that 1s to ſay, ether D R or O E, fignifieth 
the Parallax according troJatutude; and the Diagonall 


arch, marked with the letters D E, doe ſhewthe fiwple 
or m1xt Parallax, 


How the two Parallaxes of longitude and latitude are to bee 
con.pared together. 


Odoethis, itis firſtneceſſarie to know whatthe go 
degree of the Moon 1s,which is a point inthe Echp- 
ticke,deuiding thatſemicircle of rhe Eclipuckegwhich is 
aboue the Horizon, into two equa]l Quadrants,and is in 
the very middeſt of the ſaid ſemicircle betwixt Eaſt and 
Welt:and this point is readily found by helpe of a cclc- 
ſtiall globe,in manner and forme following, For fultha-. 
ving ſetthe globe at our latitude, which 1s 52, fuppolſe 
the Mooneto be inthe fiſt point of Taurus: hereit you 
bring thatpointrothe mouable Meridian, you ſhal find, 
that the 17 of Leothentiſeth aboue the Hozizon, wg 
Tat 
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thatthe 17 of Aquarius gocth downe beneath the Ho- 
rizon. which is the offe halte of the Eclipticke; of which 
halle, by counting go degrees from the Eaſt point, that 
is, fromthe 17 ot Leo, and fo forward, you ſhall find, 
tharthe i 7 of Taurus is the middle point or go degree, 
and the ſameto benigher rothe South than to the Eaſt, 
Now howto compare together the two foreſaid Paral- 
laxes,theſe fue rules following doe ſhew. | 

1. Firft,if the Moon bein the g9odegree of theEclip- 
ticke abouethe Hotizon, then there is no Parallax of 
longirude, but only of latitude. 

2. Secondly,when the Eclipticke paſſeth through the 
Zenith, there is no Parallax of latitude, but onely of 


longitude. 
3. Thirdly, when the Eclipticke paſleth not through 


the Zenith, the two forelaid Parallaxes (ball be differing 
one from another,and ſhall nox fall one into another, 

4. Fourthly.to thoſe that have more latitude than 30 
degrees , the Moone alwaies appearerh more to the 
South, becauſe her Parallaxes doe alwaics fall more 
Souiherly, 

5. Fiftly,the Moone from her riſing vnrtil] ſhe come 
tothe 9o degree, appeareth more Ealtward: bur trom 
the 90 degreeto her ſetting, the appeareth more Velt- 
ward,as the globe plaincly theweth, 


How to know whether the Moone be in the go de- 
gree,or not. 


%7 Ou (hall know this by obſeruing the hornes of the 
Moon,tor it both thetips of the horns of the Mooun 
coctiphtly hang one oucr another by a perpendicular 
L 11 line, 
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line,thenthe Moone isin the go degreceof the Ecliptick 
aboue the Horizon: but it the vpper horne doe more 
encline to the Eaſt than the nether horne doth, then the 
Moone isſhort of the go degree. Butif the vpper horn 
bemorc tothe Velt, then the Moone is paſt the go 
degree. 

And here I endwith the deſcription of the Parallax, 
and all the kinds thercof : minding now to treat of the 
Eclipſes of the Sunne and Moone,whichare mcer to bg 


accounted among the cheeteſt Paſſions of theſe two 
Planets, | 


e&> of the Eclipſes of the Sunne and Moone and firft8 
of the CMHoone. 


Va for the hiding or darkening of any ſtar from our 
—== ſight, yethere it is cheefely to be referred to the 
Eclipſe of the Sunne or Moone, which is the depriuing 
of their light from the ſight of vs that dwell here vpon 
the carth : but firſt wee will treat of the Ecliple of the 
Moone,and thew how and when it chanceth. The Moon 
having nolight of itſeltc, bur onely from the Sunne, is 
neuereclipſed,but when the earth is betwixt her and the 
Sunne,which cannot chance,bur when the Moone is ar 
the full, and diametrally oppolit rothe Sunne: and alſo 
when ſuch Oppoſition is either in the head orcaile of the 
Dr:agon,or ſomewhat nigh therunto, which are nothing 
els but twoſeQions of two circles, that is,the Eclipticke 
andthe deferent of the Moone, cutting one another in 
two oppoſite points, otherwiſe called the two Nodes, 
which are before deſcribed in the Theorique of the 


Moone, 


Aj | Hough this word Eclipſe may be generally taken 
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Moone.and are alſo plainely declared in thefirſt part of 
my ſphere, chap. 15.-Butforſo muchas there bemany 
other needfull things to be knowne touching thoſe two 
Eclipſes,l mind hereto treat thereof more at large. 

And ficlt of the Eclipſe of the Moone, ſhewing firſt 
the cauſes why her eclipie is not alwales after one maner. 

Secondly,what ſbape the ſhaddow of thecarth hath 
at thetime of herEclipſe and how many kinds of (had- 
dowes there be, * + FINE 

Thirdly, how many waies ſhe may be ſaidtobeeclip- 
led,ether totally or in part, on 

Fourthly,which be the bounds, within which ſhe be- 
ing attheful],may beeclipſed.- | | 

Fiftly,how many points or digits ſhe maybeeclipled. 

Sjxily,whatthings are to be conſidered touching the 
durance or continuance of her Eclipſe, & how they are 
defined. And laſtly, at what partthe Moone beginneth 
to beeeclipſed, and from what partherlight is to her 
agpatnereſtored, 

The cauſes why the Eclipſe of the Moone is not al- 
waics afcer one maner, but variable as well in magnitude 
as1n continuance,atcthele foure here following, 

1. Thefirſt caule is the vnequall latitude ofthe Moon, 
tor ſometime her latitude is very little ornothing at all, 
andthen is hereclipſe greater in magnitude,and longer 
10 continuance: and ſometime her latitude is ſo great, 
tharſhe commeth but a very little within the ſhaddow 
ot the carth, and theieby looſeth bur a ſmall portion of 
her light: and ſometimes ſhecommeth not within the 
compalie of the thaddow of the earth at all,and ſo the is 
not eclipled. For this is a generall role, that wen thela- 


rieude of the Moone,at thetime ot the truc Oppolttion 
of 


176 The Eclipſes of the Moone, 


of the Moone and Sunne is leſſer than the ſurnme ofthe 
ewo ſemidiameters, that is, of the ſhaddow and of the 
Moones bodie, being added together, there will be an 
Eclipſe of the Moone . And the greater and mote that 
the exceſle of thoſe two ſemidiameters ofthe Moon and 
of the ſhaddow is than her latitude,the greater and lon+ 
ger willthe Eclipſe be. Andit the ſumme of thoſe two 
ſcmidiameters bee-juſt equall vnto the latitude of the 
Moone,then the ſhall onely touch the ſhaddow,and 1o 
paſſe without any Eclipſe. 

2, Theſecondcaulc of thechange or variable ſhape 
of theecliple of the Moone,is the vnequall thickeneſle 
of the ſhaddow of the carth: forthe higher that the ſha- 
dow of the earth atiſeth the more narrow it growerh, en- | 
ding with a ſharpe point, becauſe the bodic of the Sun 
is greater than the bodie of thecarth, and therejorethe 
ſhaddow cannot be of any other ſhape than Conicall: 
for there be three kinds of ſhaddowes, thatis,Conicall, 
Cylindricall,and Calathoidall. The ſhaddow Conicall 
is that which endeth with a ſharpe point. The Cylindri- 
call is of like bigneſle cuery where, like a round pillar, 
And the Calathoidall ſhadow,the turther it exrendeth, 
the greater it is,like a cup or bowle,that 1s narrow atthe 
bottome and broad at the brim; of which ſhape that 
{haddowtaketh his name, for Calathos in Grecke is as 


_— to ſay asa cup : as theſe three figures doc plainely 
ew, 730 


Conticall. 
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Conical, Cylizaricall, Calathozaall. 
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AN itis to enoted, that when the Moone is in the 

lower part of her Epicicle neare vnto the oppolice 
Auge thereof, her Eclipſe continueth longer than it 


doth when ſhe is necr vntothe Auge of her ſaid Epicicle, 
A a 3. [he 


= 
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3. Thethird cauſe is the variable thickeneſle of the 
{haddowwhichthe carth yeeldeth,according as the Sun 
15 either inthe Auge or oppoſit Auge of his Excentrick, 
as you may caſily perceiue by this figure following,con- 
liſting of three circles and certaine tight lines, 


N which figure, each one of 
the two vpper circles {1gnifh- 
eth the bodie of the Sunne : 
and the little circle made halte 
blacke, {ignificth the bodie of 
the earth , Suppoſe then the 
point C in the vpper circle to 
ſignific the centre of the Sunnes 
D bodie, being in his Auge: and 
the point F 1n the ſecondcircle 
ro bethecentre of his body ,be- 
ing in the oppoſit Auge of his 
Excentrique : and ſuppoſe the 
letrers H G to bethe diameter 
of the earth : and the letter I to 
be the centre of the earth, Here 
you ſee, that when the Sunne is 
in C, the ſhaddow extendech 
further with his ſharpe point, 
than when the Sunne is in F; 
for then the foreſaid ſhaddow 
endeth at the point L, and fo 
the ſhaddow 1s ſhorter and nar- 
rower, For ifthe outermoſt lines 
AG, and B H, touching the 
earth, be drawncout in length, 
- es 
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they will mect inthe point, making theſhaddowtobe 
G H K,whoſe axlctree is the middleline I K, determi 
nedby theletters C I K.Butif thetworightlines D G 
and E H bedrawne our, they will mectin the point L, 
ſo as the ax'etree of the ſhaddow ſhall be I L, which is 
ſhorter than the axletree I K:and thereforethe Moone 
being in the beginning of herEclipſe in the point M, 
and hauing to paſle to N, findeth the ſhaddow to bee 
thicker when the Sunne is in the Auge of his Excene 
erique,than when he is in the oppoſit Auge thereof, and 
thereby the Eclipſe of the Moone is then both greater, 
andcontinucth longer, 'Toknow the exaRt quancitie of 
ſuch ſhaddow at anyrime is to be learned by the Prute- 
nicall rables. 

4. The fourth cauſe of the varictic of herEclipſes is 
her vnequall mouing in her true motion, either ſwift or - 
{low,for when the is in her ſwift motion,the continuance 
of herEclipſe muſt needs be ſhorter than when ſhe is in 
her ſlow motion . And toknowher hourely motian, et- 
ther mcane or true, is to be found by the Prutenicall 
tables. 

But nowthough herEclipſe be thus variable, as you 
ſee, yet ſuch varietic may be brought into two cheeſe 
heads,thatis,when ſheisſaid tobetotally,or partly,eclip= 
ſed;whereof we come now toſpeake. 

The torall Eclipſe of the Moone is twoiold,that is,ei- 
ther without any continuance of time, orels with ſome 
continuance of time, In the former,ſo foone as ſhe hath 
loſt her whole light, the preſently beginneth to recouer 
taelame again : but in che latter,ſhe being wholly eclip- 
ſed, the ſame cominueth ſome quantitic of time. The 
bclt way chancech when the latitude of the Moone and 


A a ij the 
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the ſemidiameter of her bodie being both added toge- 
ther,the ſumme thereof is cquall vnro the ſemidiameter 
of the carth,asthis figure plainely ſheweth., 


q The firſt figure belonging to the E clipje of the 
CM 0072, 


N which figure,the greatblacke circle figni- 
Afieth the thaddow of the earth,and the three 
[leſſer circles being all of like bigaeſle, each 
otthem repreſentetli the body of the Moon: 
and what the right lines doe figntfie,the letters doe ſhew: 
fortheletters B D doe repreſent the ſemidiameter of 


the ſhaddowof the earth, when the Moone is cclipled: 
and 
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and B K ſheweththe latitude of the Moone from the 

Eclipticke,which Eclipticke 1s marked with the letters A 

C. Nowk D fignificth theſemidiameter of the Moons " 

bodic,and rtheletter I ſheweth the centre of her bodie 

inthe beginning ot her Eclipſe, and the letter H the 

centre of her body at the jw herEcliple. And the 

right line L K H ſignifieth the way of the Moon during 

the time of herEclipſe. Here forſo much as the two (e- 

midiameters D K, and K B, being both added toge- 

ther,are equall vnto B D, which isthe ſemidiameter of 

the ſhaddow, you may perceiue, that the Moone being 

in the point 1, beganto looſe her light by little and lit- 

tle, vnti]| the came to thepoint K, and there was wholly 

daikened, from whence The preſently began again with- 

out any ſtay torecouer her light, vntullſhe came tothe 

point H,whereas ſhe is fully reſtored againeto her light. 
The ſecond kind of totall Eclipſes of the Moone, is 

when the is wholly eclipſed, and the ſame continueth 

{ome quantitie of time, which alwaics happeneth when 

the ſemidiameter of the ſhaddow of the earth in the 

place of the Eclipſe, 1s greater than the latitude of the 

Moone and of her bodily ſemidiameter being both ad- 


ded together: as this ſecond figure nexr following plain- 
ly ſheweth, 


Aatij E Thc 
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GB which figure, ſuppoſe theſemidiamerer of the 
885 (haddow of theearth inthe place of the Eclipſe 
=wecobetheline B K,and theline B D to bee the 


| latitude of the Moone at the time of the middle of the 


Eclipſe from theEclipticke , marked with theletters A 
C, and the line R D to bee the ſemidiameter of the 
Moon, & H I tobe the way of the Moon in the time of 
her darkenefle, and I tobe the place of the beginning 
of herEclipſe,and H rhe ending of the Ecliple, and M 
her place when ſhe is wholly darkened, and L her place 
when ſhe beginneth to recouer her light againe. Now 
youſce,that when {he commeth to the point M, ſhee is 


wholly eclipſed, likeas ſhe is alſo when ſhe commeth to 
the 
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the point L,and becauſe ſhe ſpendeth ſome quantitie of 
time in going from M to L, and is wholly darkened, 
therfore is this called a TotallEclipſe with continuance, 
Thus much touching the Total] Eclliple of theMoone, 
now we will ſpeake ot the PartiallEclipſeof the Moone, 
The Partiall Eclipſe is when ſome part of the Moone is 
darkened,and not the whole: and of this PartiaJl Eclipſe 
there are three ſorts. The firſt is, when halfe of the 
Moones diameter is darkened, and the other halfe kee- 
peth {till her light,which happeneth when the latitude of 
the Moone 1s equall vnto the ſemidiameter of the (had- 
dow of the earth in the place of the Eclipſe, as you may 
percciue by this third figure next following. 


& The third figure belongine to the Eclipſe of the Moone, 


In 
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N which figure, B D ſignifying the latitude of the 
Moone from the Eclipticke A C, is juſt equall vnto 

the ſemidiameter of the ſhaddow of the earth,marked 
allo with B D. 

The ſecond ſort of partiallEclipſe of the Moone, is 
when a leſler partthan the ſernidiameter of the Moone 
is darkened ,wh:ch happeneth when her latitude 1s more 
than the ſemidiameter of the ſhaddow of the carth, as 
you may ſce by this fourth figure, 


q The fourth figure belonging tothe Eclipſe of the Moone. 


[N whichfigure B K ſignifieth theſemidiameter of the 
{haddow,and B D [igaifiech the latitude of che Moon: 


NOVWy 
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Row for that B D is morethan B K, you fee that there 
is but alittle of her light taken away by the thaddow of 


the earth. | 
The third ſort of Partiall Eclipſes is, wizen morethan 


the ſemidiameter ofthe Moone is darken=d: which hap- 
peneth when the latitude of the Moo1:c 1s ictle than the 
ſemidiameter of the ſhaddow of the earth, as you may 
(ce by this fife figure. 


q The fift figure belonging to the Eclipſe of the Moone, 
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[N which 1gure 09 {1gnifying the latitude of the 
Moone, is lefle than B K, repreſenting here the ſemi- 
Bb diameter 
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diameter of the ſhaidow, andtherefore more than the 
lemidiameter of the Moone is eclipled. 


How to know the bounds or limits, whereby is eaſily knowne 
wh.t kizd of Eclipſe of the Moone will happen whey 
ſhe ts at the full, 


He limits are molt certainely knowne by the lati- 
tude of the Moone at the time of her true oppoi- 
tion tothe Sunne: for it you tind the Jatitude of 
the Moone by the Pcutenicall cables,or otherwiſe, tobe 
morethan the ſumme of the ſenndiamerers ofthe thad- 
dow and of the Moon being added together, then there 
will be no Eclipſe at that tuil, but if the latitude of the 
Moonebeleſl: chan the {umme of the two (aid ſemidia- 
meters added iog2ther,you may be {ure,that the Moon 
will be eclipſec a: her tull:forbar the tearmes or bounds 
of cheEclipſes areknowne by comparing the latitude 
of the Moone with the ſumme of the foreſaid two ſemi- 
diameters being added together. The leaſt ſumme of 
which wo ſemidiamerters, thatisto lay, of the Moone 
and of the ſhaddowof the earthis ,'. '\.which is,when 
the Moone is in the Auge ot herEpicicle, and the Sun 
inthe oppoſit Auge of his Excentrique, and that in his 
leaſt excentricitie. But the greateſt ſunime of the ſaid 
apparent diametersthat can bee, is one degree, !, ". 
wich happeneth when the Moone 1s in tic oppulite 
Auyge ot her Epicicle,and the Sunne in the Avge of his 
Exccntrique,and thatin his greateſt exccniicitic, Aid 
hereot you may gathertheſerhrceruies, 
Firſt,'t the latitude of the Moone at the time of her 
true oppoſitiontothe Sunne be lefle than ,',. . ſhee 
muſt needs be eclipled, 


Seconcly, 
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Secondly, if herlatitade be more than j.. i, ſhee 
cannot beeclipſed ar the Full. pe 

Thirdly,if her latitude be morethan,},. ,\,.and eſſe 
than i. #. then ſhe may happen to be eclipſed, butnort 
neceſſarily. And theſe bounds or limits may allo be de. 
termined by the diſtance of the Moone from any ol the 
two Nodes,thatis,from the head ortaile ofthe Dragon, 
which diſtance isneuer lefſethan to degrees, ,,. netther 
at any time greater than 13 degrees, !. which boun2s or 
limits are (ce downe by Prolomey thus. It the d:{}ance of 
the Moone at the time of her true Oppoſition trom ei- 
ther of the two Nodes, be lefle than 12 degrees, \,. orif 
the ſaid diſtance of the Moone trom either of the ſaid 
Nodes at the time of her meane Oppoſition, bee leſle 
than 15 degrees,and ,\,. (the ſaid diſtance being recko- 
ned either according to the ſucceſſion of the ſignes, or 
contrarie tothe ſucceſſion of the {ignes,vpon the Eclip. 
ticke then the Moone may be eclipſed, 


of the twelue Digits, whereinto the bodie of the Moone is 
wont to be demided,to know thereby how much at any 


Full ſhes eclipſed. 
Tak thatthe diameters of the Moone and of 


the thaddow may bee accounted by degrees and 

minutes, yet notwithſtanding, the magnitude or 
greatncſſc of her Eclipſes is vſually reckoned by digits, 
or ynches,by deuidingthediameter of her body into 12 
equal parts, becauſe her diameter appeareth to our ſight 
as1twereafootin length : and therefore as the foot is 
deuiaed into 12 ynches,ſo is the diameter of the Moone 
1uppoſedto be alſo deuided into 12 parts,which parts are 


Bb i) called 
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called digits or points, and by them isthe greatneſle of 
herEclipſe determined, and therefore they bee called 
Eclipticall digits or points. And although that the dia- 
meter of the Moone is deuided but into 12 digits, yet 
neuerthelcſle the Eclipſe of the Moone may ſometimes 
open to be very neecr 23 digits, by reaſon of thethick- 
neile of the ſhaddowot the earth, whoſe ſemidiameter 
ſometime exceedeth the diameter of the Moone, and 
ſuchexceſſe is wont to be deuided alſo into 12 ſuch parts 
as1s the diameter pf the Moone, and ſo the Moon may 
beeclipled morethan 12 points,as you may more plain» 
ly perceiue by this (ixt figure next following, 


q The ſixt figure belonging to the Eclipſe of the Moone. 
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N which figure, theletters D K repreſenteth the ſe- 

midiameter of the ſhaddow,and R S the diameter of 

che Moon at thetime of her greateſt darkeneſſe.Now 
ſuppoſing the ſaid R 5 to bee deuided into 12 equall 
parts, theſaid 12 parts are called the Eclipricall digits: 
& for that ſome part ofthe ſemidiameter of the ſhadow, 
namely,S K,extendeth further thanR S,whichis the di- 
aineter of the Moone,the ouerplus S K isſuppoſed al- 
ſoto be deuided in this Eclipſe into certaine equal parts, 
namely into three ſuch parts, as the diameter of the 
Moone containeth 12,ſoas the eclipticall digits in this 
Eclipſe are x5: for you mayealily perceive,that if the ſe- 
midiameter of the Moone were longer by three digits 
than it is, yet it might be wholly eclipſed: andas youlſce 
thenumber of cclipticall digits in this Eclipſe to be 15 : 
euen ſorthe numberof he ſaid digits may amount ſome- 
timetobe 22 digits and 51 minutes, For you may re- 
member that 1 ſaid before,that the ſumme of the ſemidi- 
ameter of the Moone and of the ſhaddow being added 
rogether,may ſometimes happen to be |. #. when the 
Sunne is in his greateſt excentricitie, and inthe Auge 
of his Excentrique, and the Moone in the oppoſite 
Auge of her Epicicle : at which time the ſemidiame- 
ter of the Moone, is ,}. ". and fo conſequently her 
whole diameter is ,',. .*. then ſay by the rule of pro- 
portion,if ,*. 4. arc equall vnto 12 digits, what ſhall ;j,.. 
n , beequall vnto? ſoſhall you find the fourth proporti- 
onallnumber tobe 22 digits and 51 minutes: and this 
is the greateſt number of Eclipticall digits , that any 
Eclipleof the Moone can have. And the more Eclipti- 
call digits that any Ecliple hath, the longer is thetime 


of durance or continuance thereof, 
- 
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Of the continance of the Moones Eclipſe, what it 1s, ana 
haw many things are wont by the Aſtronomers to 
be conſidered therein, 


T' Hecontinuance of the Eclipſe is thatſpace of time 
which ſhe ſpendeth in going from the very begin- 
ning of theEclipleto the middett of the ſame, whereas 
ſhe is moſt datkened. And theſe five things are woont 
therin tobe confidered,that is,theminures of Incidence, 
the minutes of the halfe continuance, the time of Inci- 
dence,thetime of halfe continuance,and the halte con- 
tinuanceitſclie, 

- 1, Andfirſt youhaue tonote, that the minutes of In- 
cidence are accounted in partial] Eclipſes after one way, 
and in totall Eclipſes with continuance another way: tor 
in partial] Eclipſes & alſo in totall Eclipſes without con- 
tinuance,the minutes of Incidence are ſaid robethe arch 
ol the Moones way which ſhe maketh in her mouing of 
longitude from the beginning of hetEclipſe ro the nudſt 
thereof,whete ſhe is fully darkened, as appearcth by the 
third,fourth,and fifc figures of partiall Ecliples betore ſet 
down: in all which,the point L Ggnifieththe place ofthe 
Moone at the beginning of her Eclipſe,andthe point D 
the place of the Moon a: the middle of herEclipſe,Now 
thearch of her way from Lto D,is called the minutes of 
Incidence, for ſo long her lightdecreaſerh by little and 
little, vntill ſo much be taken away, as can be inany of 
tho(c partiallEclipſes, But if theEclipſe be totall, with- 
out any continuance,as inthe fuſt hgure,then the way of 
her motion in going from the point I vnto the pointK, 
where the is wholly darkened,is called the ſcruples of Ine 


cidence, 
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cidence, But if the totall Eclipſe haue any continuance, 
then the minutes or ſcruples of Incidence are that porti- 
on of the Ecliptick,throgh which the Moon goeth from 
the very beg:nning of her Eclipſe, vnrillthetimethat ſhe 
be wholly eclipſed,as inthe ſecond& laſt figures the ler- 
tecl ſignificth the pointyin which the Moon is at the be- 
ginning of her Eclipſe, and M the point inwhich theis 
fully darkened: andthe archl M is called the minutes or 
{cruples of Incidence,and theſe minutesin the end ofthe 
Eclipſe are called minutes of repletion, as inthe third, 
fourch,and fiit figures,thearch ofthe Moons way,name- 
ly DM,or K H in the ficſtfigure, or L H inthe ſecond 
and laſt tigures,doe (bew: which minutes of repletion are 


reckoned trom the very time of the beginning of her 
clearing vnto the time that ſhehath fully recovered her 


whole light: and the minutes or ſcruples of replerion are 
cquall ro the minutes or ſcruples of Incidence. 

2, The ſecondthing which 1s conſidered in accounting 
of the continuance of Ecliples, is the ſcruples of halte 
continuance,which is nothing els butthe arch which the 
Moone maketh in going from the Sunne,trom thetime 
of her whole darkeneſle vnto rhe very middle of the 
Eclipſe: trom which middle Eclipſe, the Moone coing 
ſul forward vntill he begin againe to recouer her light, 
the ſaid arch is called the (cruples of Emerſton,as in the 
ſecondandlaſt figures the arch M D doth thew, whete- 
ot M repreſenteth the place in which ſhee looſeth her 
whole hght,vntillthe come to the point D,which ſigni- 
ficth herplace when ſheis inthe middle of herEcliple, 
0: 1n herdiametrall Oppolttiontoihe Sunne, And this 
is called the ſcruples of halſe continuance: but the arch 


of hermotion from D ro L,where ſuc begianeth again 
LO 
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co recciue her light, is called the minutes of Emerfion, 
and theſe minutes of Emerſion are <quall vntothe ſcru- 
ples of halfe continuance, as the ſcruples of Repletion 
were equall ynto the minutes of Incidence. - 

3. The chird thing to be conſidered in accounting the 
Eclipſe of the Moon, isthetime of Incidence: which is 
nothing els bur the very time which the Moon ſpendeth 
in goingofthe minutes of Incidence,or the time of Inci. 
dence is that portion of time which the Moon ſpendeth 
in mouing from the beginning of the Eclipſe vntothe 
point where ſhe is moſt darkened(ifthe Eclipſe be parti- 


_ all)as inthethird, fourth,and fift figures,thetime which 


the Moone ſpendeth in her mouing fromthepoint L, 
where ſhebeginneth to bee eclipſed vnto the point D, 
where her darkeneſle is greateſt,is called thetime of In- 
cidence. Likewiſe if the _— be totall,the time which 


ſheeſpendeth in moouing from the beginning of the 


Eclipſe, vnto the point in which ſhe is wholly obſcured, 
as inthe fuſt figurethe time which ſhe ſpendeth vnto her 


 mouing from the point I vnto the point K, ſo thetime 


which the ſpendeth in going from I to D,intheſecond 
and laſt figures is calledthe time of Incidence, 

4 The fourth thing to be con{idered, is the time of 
haltecontinuance,which is that quantitic oftime which 
the Moone ſpendeth in her moouing fromthe point in 
which ſhe looſeth her whole light, vato tlic point of the 
middleEclipſe,as in the ſecond and laſt tiyuresthetime 
which ſhe ſpendeth in going from the point M to the 
point D, 15called the time ot halfe continuance, And 
the time which ſhe ſpendeth in her mouing from D to 
L, in the ſaid ſecond and laſt figures is called the time of 
her Emerſton : which time is equall vynto the time of 


halte 
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halſe continuance, ſauing that the variable motiori of 
the Moone beeing (wifter in the one thanintheother, 
may make alittle difference, which in ſo ſhort a time 
cannot be ſenſible. And in like manner,the time of Re- 
pletion is equall vntothetime of Incidence, vnleſle the 
vatictic of her motion doe make a little voſenſible dit- 
ference. | 

5. The laſtthing that is to be conſidered in the conti- 
nuance of the Eclipſe,is the half time of durance, which 
is nothingels but the time which the Moone ſpendeth 
in going trom the pointin which ſhe began to beeclip- 
(cd,vnto the point of the middle Eclipſe: and this time 
isequallrothetime of Incidence in PartiallEclipſes, as 
in the third, fourth, and fitth figures, the time which the 
ſpendeth in going from L to D, istherime of halfedu- 
rance: and likewiſe the time which the ſpenderh in her 
mouing from I to K inthe firſtfigure, is the time of 
halfe durance : but if the Eclipſe be torall with continu- 
ance, then isthe time of halte durance equall vnto the 
time of Incidence, and alſo to the time of halfe continu- 
ance,being both added together. 

Furthermore, youhauetonote, thatthe Eclipſe of 
the Moone dooth alwayes begin on the Eaſt ſide of her 
bodie(I call that the Eaſt ſide which is towards the Eaſt) 
for{ichthat her motion is from Veſt roEaft, and thar 
very lwite, in relpe&t of the Sunne or of the ſhaddow of 
the carth, it muſt needs follow,that the Ealt ſide of her 
vodie firſt roucherh the ſhaddow in the beginning of 
her Eclipſe, and ſo continueth her mouing throughthe 
laid ({haddow,leauing the ſame behind her on the Well 
tide of her bodie. And although that this be true in all 
Ecliples of the Moone,yet in partiall Eclipſes,ifthe lati- 
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tudenfche Moone be.Narth, 'then'is the-South part of 
heribodie darkened,butif:her latitudebe South,then 1s 
the North partof her bodie darkened, And note, that 
whenfoeuer any Ecliple doth happen. the ſaid Eclipſe 
may be ſeene of ail them, aboue whoſe Horizon the is 
in thetime of herEclipſe;and thatat one ſejicinftanror 
moment of time, be itthe beginning,middle, oreading 
of any ſuch Eclipſe: but it isnot fo1n the Ecliple of the 
Sunne,neithet can any other of the Planets be eclipſed 
or darkehedby the ſhaddowof the carth, becauſe the 
ſame ſhaddowreachethnortlo high as any of the three 
higher Planets are: and as for Venus andMercarie,their 
place is alwaies ſa nigh vnto the place of the Sunne, as 
they cannot be eclipſed at any time. 

Thus muchtouching the Eclipſe of the Moone, and 
now I wilkſpcake of the Ecliplc of the Sunne, _ & 


of the Eclipſe of the Sunne,how and when it chanceth. 


He Eclipfe of the Sunne is nothing butthe darke- 
ning or depriuing of his light from our {1ght, cau- 
ſed by the interpolſition ot the bodie of the Moon 
betwixt the bodie of the Sunne and the bodie of the 
earth : andthis Eclipſe neuer happeneth but when the 
Moone andthe Sunne ate in avilible ConjunRiion, For 
you haue tonote, thatthere be three kinds of Conjun-= 


Ctions,that is,meane,true and viſible,or apparent to our 
{ipht, What the meanc and true Conjunction is, hath 
been before defined: and it js called a vitible Conjundti- 
an,when a right line being drawn {rom our eye or fight, 
paſleth chrough the centre of the Moone vnto the cen- 
xc of the Sunne, whereby the ſaid two Planets appeare 


- 
CS, 
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to, our fight to bee:uiy one;felie: degree iifongiiiige, 
thatis to ſay, in one ſelfe point of the Eclipticke, For 
athovgh that the centre of the Moone bee berwixt the 
tentre of the Sunne and thecentre of the earthat cuery 
true Conjuntion,anqalſogeereto any of the Nodes, 
yet perhaps itſhaſtappeare noEchpſetoour fight, be- 
cauſe the two Planets be not in a viſible ConjunQion, 
as have been demonſtrated before,when we did ſpeake 
of the Parallax, whereupon cheetely dependeth the 
knowledge of the Eclipſes :neicher e4n the body of the 
Moone, being farre leſſer than the earth, poſſibly ſhad- 
dow at any time all theearth : andthe body of the Sun 
is farre bigger than either of theny both , by reaſon 
whereof, che Eclipſe of the Sunne may chance to one 
part of rhecarth, and not to another : neither can an 

Eclipſe cf the Sunne or Moone chance, but when thoſe 
two Planets are citherin the head or taile of the Dra- 


gon,or cls very nigh the ſame, All which things youſhal 


better vndetitand by his figure here following, 


by _ " <) _- + = iy I 
4 we cs ta . —_—— a wG =. " 
p, 


196 The Eclipſes of the Sunne.. 
q The fiſt figure belonging tothe Eclipſe of the 8unne. 
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His figure as youſee conſiſterh of certaine circles, 
both greater andleſler, and of certain rightlines : 


T> which figure, the higheſt circle {tgnifieth the 
bodie of the Sunne, whoſe centre is marked with the 
letter P: andthe middle lefler circle beneath that,inade 
moſt part blacke,ſignifieth the bodie of the Moon cclip- 
ſed, whoſe centre is marked with the letter C, and the ds 
ameter thereof is marked with the letters L K: and the 
lowelt leſfer circle repreſenteth the bodie of the earth, 
whoſe centreis marked with the letter A : and the two 
great circles, croſſing one another in two points oppo- 
ſit, that is toſay,in C, where alſo wou!d beſet the cara- 
Cter of the Dragons head and inthe other croſle point 
oppolit,is ſet the caracter ofthe Dragons taile:of which 
two circles.the one is called the deferent of the Moon, 
and the other the Eclipticke . Now what the right lines 
doe {ignific, the letters doe ſhew: forthe two outermoſt 
rightlines, F H, and G I, doe fignific the omermoſt 
beames of the Sunne, which doe fa]l vpon the carth;but 
the two inner lines F L,and G K, doſignife the beames 
of the Sunne which do fall ypon the Moone: which two 
lines being drawne outinlength, do concutre and meet 
in the point A,repreſenting the centre of the earth,and 
thereby doe make theconeto be F A G, the axleirce 
of which cone,is therightline P A: andthe little ſhad- 
dowed cone, marked with the letters L K A, figniticth 
the cone of the Moones ſhaddow at thetime ot atruc 
ConjunCction, when the Surne tseclipſed ; the axlertec 
ol which little cone is ſignified by the line C A: and the 
two lines, K E, and LD, do ftemifie the outermoſt ſides 
of the Moones ſhaddow, falling vpon tke cath inthe 
two points D and E, Now hereby you may perccive, 
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| thatthoſe people which hauetheir dwelling betwixe D 
and E.,are wholly depriued of the light of the Sun : but 
thoſe that dwell betwixt E and I,or betwixt D and H,do 
ſtillretaine thelight of the Sunne, Moreouer,the Sunne 
is to ſome inhabitantsof the earthtotally eclipſed, and 
E to ſome partly, and toſome nothing atall, as this figure 
| nex following doth plainely ſhew, 


| 

| ; 

| « The ſccend figure belonging tothe Eclipſe of the Sunme, ' 
with the deſcription thereof, ping | 
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His figure as you ſee confi- 
ſteth of three circles and cer- 


= 


| = tainerightlines: otwhich circles, 
Ao the higheſt and greateſt repreſen= 
md J|  teth the body ofthe Sunne, whoſe 

FT: 


centre is marked with P : and the 
middlelittle circle , made almoſt 
allblacke, {ignificth the body of 
the Moone, whoſe centre is mar- 
ked with theletter C, and her ſe- 
midiameter with C B, and her 
whole diameter with L K,and the 
BF f{mallvpper portion of her bodie, 
FR made white, isthat which is ligh. 
| ©  tenedbythe Sunne, all the reit of 
% herbodicbecing darkened, The 
xk { thirdandloweſtcirclebeing grea- 
T terthanthatottheMoone, figni- 
fiech the body of the earth, whoſe 
centre is marked with A, and the 
ſemidiameter thereof with A E. 
OE Now 
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Now as touching the ſ1gnification of therightlines,the 
letters thereto belonging doe ſhew : for the outermoſt 
lines marked with Q K, and O L,doe ſignifiethe outer- 
moſt beames of the Sunne that doe fall vpon the bodie 
of the Moone,concurrivg or meeting in the point Lien- 
cloſing the Conical ſhaddow of the Moone, marked 
with the letters L K 1, the axlcetree of which Conicall 
(haddowisthe middle line CT, for to thoſe that dwell 
vponthe carth vnder the point I, the Sunne is totally 
eclipſed, and to thoſe that dwell vnder thepointN, he 
15 pattly eclipſed, and partlynor, and to thoſe that dwell 
betwixt N and H, he is noteclipſedat all. Againe, the 
Moone is not alwaies right vnder the Eclipticke line, as 
the Sunne is, and therefore her ſhaddowat the time of 
the Ecliple cannorpoint to the centre of the earth, as it 
doth when ſhe is in cither of the two Nodes: but ſome- 
time Northward and ſometime Southward from the 
centre of the earth, according as herlatitude is either 
Nottherly or Southetly : ſo likewiſe her ſaid ſhaddow af- 
ter cuery true Conjunion will point Eaſtward,and be- 
fore atrue Conjunction Weſtward. 

Andturther you haue to note, that the true and vifi- 
ble Conjunctions doc neuer happen together, except 
the true Conjunction of the Sunne and Moone chance 
robeinthe godegree, which what itis, is before declas 
red,torinthe go acgree there is no Parallax at all. Butin 
all otherplaces,therruc and viftble places doe differ,and 
te viſible ConjunCtion is before the true Conjuncti- 
- on, it the ſaid true ConjunRion be in the Eaſt part of 
the Zodiake,that is,berwixt the Sunne cifing and the 99 
degree. But if the true Conjunctionbe in the Velt pare 
of the Lodiake, that is, betwixt the yo degree and the 

Sunne 
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Sanne ſetting, then thetrue ConjunRion is betore the 
viſible ConjunQtion. And generally,the further that the 
true ConjunRion is from the go degree, the greater is 
the difference betwixt the true Conjunion and the vi- 
ſible ConjunRion, which things are before fully decla- 
red, whereas Iſpeake of the Parallax, and by help ot the 
celeltiall globe ate cafily pereciued. 


Of the warictie of the Solar Eclipſes, and why they be not 
alw.ics like, but doe differ as well in magnitnae as in 
time of contittuance. 


E this varietie there be foure cauſes. 

1. Firſt, the vnequall apparent latitude of the 
Moone: for the greater that the latitude of the Moon is, 
the leſſer and ſhorter is the Eclipſe of the Sunne: but the 
leſfer that her latitude is, the greater and longer is the 
Eclipſe of the Sunne. For this is a gencrall true rule, 
that if the apparent latitude of the Moone atthe time 
of the viſible ConjunRtion be greater than the ſumme 
of the two ſemidiameters of the Sun and of the Moone, 
being both added rogether,then the Sunne ſhall not be 
eclipſedat the viſible ConjunCtion: but it the apparent 
latitude of the Moone be lefle than the ſumme of the 
two ſaid ſemidiameters, being added together,then ſhal 
the Sunne beeclipſed at that viſible ConjunRtion : and 
the greater thatthe difference betwixttheſumme of the 
two ſemidiameters,and the Moones latitude 1s,the grea- 
ter is the Eclipſe of the Sunne. 

2, Theſccond cauſe of the varietiesof theEclipſe of 
the Sunne,is the vnequall diſtance as well of the Sunne 
as of the Moone, from the carth: for the changing of 


their 
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their diſtances from the carth, maketh the diameters of 
their bodies to appeare greater or leſſer. For the necrer 
chatthey approch to theearth, the greater do their dia- 
meters appeare vnto vs : for when the Sunne is in the 
Avge of his Excentrique, and therewith 1n his greateſt 
excentricitie, the ſemidiameter of his ſhaddowis \,. it. 
Butif hebe in his greateſt excentricitic, and in the op- 
poſit Auge of his Excentrique then his ſemidiameter is 
6. # whichis greater than it was beforeby ', ®,, And if 
the Sunne be in his leaſtexcentricitie (as it is almoſt in! 
cheſc our dayes)andalfſo in his Auge, then his ſemidia- 
meter is , 7. i, butbeing in the oppoſit Auge of his Ex- 
centrique,then his ſemidiameteris . ,*,. whichis grea- 
terthan itwas beforeby i, ii, Likewiſe, when the Moone 
is inher Auge , whether it bee at her ConjunCtion with 
the Sunne,or at her Oppoſition to the Sunne, her ſemi- 
diameter is but ,\..". but being in her oppoſit Auge,her 
ſemidiameter will be ,',. .. which is greater than it was 
before by i. 5. whereby ir happeneth, that ſometime 
the whole bodie of the Sunne ſeemeth to be darkened, 
and at other times but ſome part of his bodie, and that 
either atſomeſidethereof, orels in the very middeſt of 
his bodie, and then there appeareth round about him a 
narrow bright circle, which we commonly call a bor- 
rough,allthe other part inthe midſt of his body being 
darkened, 

3. Thethird cauſe of the varictie ofthe SolarEclipfes, 
isthe twofold inequalitic ofthe Moones motion, where- 
of the firſt dependcth vpon the motion of her Epicicle, 
whereby ſhe 1s ſometimes ſwift, and ſometimes {low of 
gate, Andthe ſecond inequalitic of her motion happe- 
ncth by reaſon of her Parallax, which maketh her moti- 
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onto appeare variable cuery houre, and thereby her ap- 
parent motion isalſo ſometime ſwift & ſometimes ſlow. 


 Andithappencth, thatnot onely the time of the conti- 


nuance of the Eclipſe altcreth, butalſo the time of Inci- 
dence is made to be vnequall vato the time of repletion. 

4. Thefourth cauſe of the incqualitie of the Sunnes 
Eclipſes,is the ſmall quantitie of the body of the Moon, 
inreſpe& of the Sunne, or of the Earth, and the ſmall 
diſtance of the Moone from the Earth: for by theſe two 
meanes ncither can the Solar Eclipſes appeare of aliks 
bigneſſc inall places in which they may be ſcene, neither 
yetcan theſaid Eclipſes be ſeenc at one time in all pla- 
cesof the earth,as was ſhewed before. Laſtly,by theſe rwo 
meanes it happeneth that the Eclipſe of the Sunne ap- 
peareth notatone ſelfe time in diuers places, and it be- 
ginneth ſooner tothem which dwell VVeſtward, than to 
thoſe which dwel Eaſtward,in ſuch ſort,asthe ſaidEclipſe 
of the Sunne will beended in one place before it begin 
inanother, And thus much touching the cauſes of the 
vatictic of the Eclipſes of the Sunne. 


Of the two ſpeciall kinds of Solar Eclipſes,! hat is, totall 
and partiall, 


T HceTorallEclipſe is when the Sunne is wholly darke- 

ned,or ſeemeth to vs to haue loſt his whole light,and 
thisEclipſe isalwaies without continuance, which hap- 
pencth when the Moone hath no apparent latitude at 


the time of the viſible ConjunQion,as this figure plain- 
ly ſheweth, 


The 
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 qThethird figure belonging to the Solar Eclipſe. 


E 


mal which figure, ſuppoſe the letter Ato be 
S34checentre of the Sunnes body, and the line 
1A Hrto bee the ſemidiameter of his body, 
nd DB tobetheEclipticke line, and A B 
to be the ſemidiameter ofthe circle,in which the Moone 
is atthe beginning and ending of the Eclipſe, and the 
line F G to be the way of theMoones motion, during 
the rime of the Eclipſe, croſſing the line D B in the 
point A, which point A may allo ſignifie the head or 
taile of the Dragon,and the letter F ſignifieth the South 
latitude,and G the North latitude: and the point Fdoth 
alſo ſignifierhe centre of the Moone at the beginning, 
and G the centre of the Moone at the cnding of the 
Eclipſe,and thelineR For G S doth ſignific the ſemi- 
diameter of the body of the Moone. Now you ſec, that 
the Moone by her motion commeth by liccle and little 
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to ſhaddowthe light of the Sunne vntill ſhe haue moo- 
uedfrom the point F, where the Eclipſe egan, vnto the 
point A, where his whole light is taken away; and then 
without any ſtay ſhe moucth on forward from the point 
A vnto G, where the Eclipſe endeth. And althovgh it 
falleth out ſometimes, that the Moone dooth (haddow 
morethan the body of the Sun (which is very ſeldome 
or neuer,although itmay ſo happen)yet doth the rotall 
darkeneſle continveſolittle atime,as it isinſenſ1ble: and 


therefore the totall Eclipſc of the Sunne is alwaies with- 
Out continuance, - 


of the Paytiall Eclipſe of the Sunne. 


'T HePartall Eclipſe of the Sunne is when ſome part of 
the Sunnes light is taken away, and not all his bodie 
darkened ; and of this kind there atethree ſorts, 
x, Thefirſt is,when the ſemidiameter of the Sunne is 
darkened: which happeneth when the apparent latitude 
ofthe Moone isequall vnto her apparent ſemidiameter, 
2, The ſecondſortis when more than the ſemidiame- 
ter of the Sunne is darkened, which happeneth when 
the apparent latitude of the Moone is lefle than the ap: 
parent ſemidiameter of her bodie. 

3. Thethird, is when leſlc than the ſemidiameter of 
the bodic of the Sunneis darkened, which happencth 
when the apparent latitude of the Moon is greater than 
the apparent ſemidiameter of her bodie. Of all which 


threekinds, I haue ſetanexample in theſe three figures 
herefollowing, 


Three 
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q T hree figures ſhewing the three kinds of the Sunnes 
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thecentre A is drawne a preat circle, marked with the 
letters C S D L, whereof the letter C ſignificth the 
North,D the South, L the Weſt,and S the Eaſt : vnto 
whichcircle when the Moone commeth on the Veſt 
part,theEclipſe of the Sunne beginneth;and it endeth 
whenthe Moone commethto the ſaid circle onthe Eaſt 
ſide . Andthe rightline S L ſignifieth the Eclipticke 
line,and theright line H I Gonifah the deferent of the 
Moone: and the pointmarked with thelettetE, ſignifi- 
eth the place of the Moone at the beginning of the 
Eclipſe, and G her place at the ending of theEclipſe, 
and F her place at the middle of the Eclipſe, or atthe 
time of her greateſt darkeneſſe: and the right line F V in 
the ſecond figute is the ſemidiameter of the Moone at 
the time of her greateſt darkeneſſe. The caraCters of the 
Nodes on the Eaſtor Veſt fide of any of the foreſaid 
fieures doe ſhew what way the head or taile of the Dra- 


gon doth ſtand, and rowhich of the Nodes the Eclipſe 
15 neareſt, 


Of the bounds or limits of the Solar Eclipſes. 


AN now that youknow the ſeuecrall kinds of Eclip. 
ſes, itwillnot be hard to judge which of them will 
happen atthetime of anyEclipſe of the Sunne, eſpeci- 
allyit you know the bounds or limits within which the 
Eclipſe of the Sunne muſt needs be before hee can bee 
eclipſed : which bounds cannot bee better determined, 
than by the apparent latitude of the Moone ; for if the 
ſaid latitude be morethan the two ſemidiameters of the 
Sunne and of the Moone being both added together, it 
is impoſliole thatthe Sunne ſhould be eclipſed nhs 

ON- 
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ConjunRtion: but if the apparent latitude beleſſethan - 
the ſaid two ſemidiameters, then may the Sun beeclip- 
ſed: and theleaſt ſumme of the two ſemidiameters of 
the Sunne and Moone that can be (which is when both 
the Sunne and Moone are in the Auges of their orbes, 
and the Sunnein his greateſt excentricitie) IS, 45. and 


the greateſt ſumme ot the ſaid two ſemidiameters that 
can be, is but #,. #. from hence you may gather theſe 
three rules here following, 

1. Firſt,if the apparent latitude of the Moone art the 
time of the viſible ConjunCtion be leſle than ,,. 5. it 
cannot be but that the Sunne muſt be eclipſed. 

2, Secondly,it the apparent latitude ofthe Moone at 


the time of the viſible ConjunQion be more than ,*,. 
i, and lefſe than $,. 5. it may bee that the Sunne ſhall 


be eclipſed in ſoine part at the time of che viſible Con- 
junction. 

2. Thirdly,if the apparent latitudeof the Moone be 
more than ,'. i. che Sun cannot looſe any of his light, 
But Prolomey determineth the ſaid bounds of the Solar 
Eclipſes by the diſtance of the Moone from either of 
the two Nodes:for if the Moon be diſtant from either of 
the Nodes 20 degrees, ,'..towards.the North, or 11 de- 
grees, .*.. towards the South atthe time of the meane 
Conjunction, then it may fall out that the Sunne ſhall 
be eclipſed: butit ſhe be turther diſtant from the ſaid 
Nodes atthe time of the meane Conjunction,thencan- 
notthe Sunne be eclipſed. And note,that Prolomey ma- 
ketn the North bounds bigger than the Southerne 
bounds, becauſe of the Parallax, And this diſtance from 
the Nodes may be reckoned either according to the ſuce 
ccſſion or contrarietothe ſucceſſion of the fignes. P 
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of the Eclipticall digits belonging to the Solar 
Eclipſes. 


A S the Eclipricall digits of the Moone were 12, ſo 

likewiſe are there 12 Eclipticall o_ of the Eclipſe 
of the Sunne; but the Eclipſe of the Sunne can neuer 
exceed 12 digits and 15 minutes: forthe greateſt appa- 
rent ſemidiametcr ofthe Moone is but {,./\.and che leaſt 


apparent ſemidiameter of the Sunneis,\, . . which two 
ſemidiameters if you adde together, the ſumme will be 
i}. £, Then having doubled the leaſt ſemidiamerer of 
the Sunne,whichis \, ".theſummewillbe {,. *. which 


3 1* 20®* 


is the leaſt apparent ſemidiameter of the Sun : chen ſay 
by the rule ot proportion,it 5. ..beequallto 12 digits, 
ro what or how much ſhall ,*,. *. be equall? ſoſhal you 
find che fourth proportionall number to be very neare 
12 digits and 50 minutes:and this is the greateſt number 
of Eclipticall digits that any Eclipte of the Sunne can 
haue. And this may happen when the Sunne is in the 
Auge of his Excentrique,and in his greateſt excentrici- 
tie: and the Moone in her oppoſit Auge, and therewith 
inſucl places as are ſituated within the compaſle of the 
Moones ſhaddow, the diameter of which ſhaddow may 
at that time be very neare 280 miles in length of our En- 
gliſh miles, or 70 Germane miles, within which com- 
paſſe wholoeucr dwelleth, may looſethe whole light of 
the Sunneatthat Eclipſe, And you ſhall knowthe num- 
ber ofthe Eclipticall digits by the 62 precept of the Pru- 
tenicall tables. And many times it may fall out,that al- 
though the Moone haae no apparent latitude, yer the 
Eclipſe of the Sunne will not be ſo great,foritthe ous 
c 
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beinher Auge, and the Sunne in the oppoſit Auge of 
his Excentrique,and therewith in his leaſtexcentricitie, 
the number of the Eclipticall digits can be no more bur 
11 degrees, and 15 minutes,{o as the Sunne will appear 
ro haveloſt his light inthe very midſt; and round about 
that Eclipſe will appeare a little circle as it were three 
quarters of an inch in breadth . All which things tou- 
ching the Eclipticall digits, will not be hard to con- 
cciue, if you remember what was ſpoken of this mattet 
inthe Ecliples of the Moone, : 
What things are to be conſidered tonching the continuance 
of the Solar Eclipſe, 


N accounting the continuance of the Eclipſe of the 
Sunne,the Aitronomers doconly obſerue twothings. 
x. Thefirſt is the ſcruples of Incidence, which are 
nothing els but the way or arch of the circle of the 
Moones defertent, in which ſhe goeth from the begin- 
ning of the Eclipſe vnto the middle of the ſame: which 
inthe three laſt figures is ſ1gnified by the lineE F. 

2, The ſecond thing which they vſually obſerue, is 
the time of Incidence, which is nothing els but the 
quanritic of time whichthe Moone ſpendeth whileſt ſhe 
1sin going of the {aid minutes of Incidence:both which 
ewo things you ſhall eaſily find,as alſo the minutes of re- 
pietion,oy the 63 precept of the Prutenicall tables, And 
as the Eclipic of the Moone doth begin on the Eaſt (ide 
ot hier bodice and endeth on the Vellt fide thereof, cuen 
lo racEclipſe of the Sunne beginneth on the Welt ſide 
of 115 59die,and endeth onthe Eaſt ; which happeneth 
by tie motion of the Moone, which motion 1s from 
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Weſtto Eaſt: and if the Eclipſe of the Sun be parriall, 
and the apparent latitude of the Moone be North, then 
is the North fide of the Sunneeclipled, and the South 
ſide retaineth till his light : but it her apparent Jatitude 
be South, then is the South {1de of the Sunne darkened, 
and the North fide keepeth ſtill his light. And this is a 
generall obſeruation, that no Eclipſe of the Suns vni- 
uerſall(except that which was againſtnature at the death 
of Chriſt)but alwaies perticular, that is,1t may be ſcene 
in ſome fewplaces, but not in all places of the world : 
neither doth it begin or end in all places at onelelte in- 
ſtant, neither dooth it appeare in all places of one ſelfe 
bigneſle,or of one ſhape, but in one place is tora]l, and 
1n another place atthe ſame time Pattiall, andin other 
Places againe there appeareth no Eclipſe at all. The cau- 
ſes of which diucrſitichaue becn betore declared, 


How to find out the quantities,encrecſing decreaſing, 
beginning ,and ending of the Suns Eclipſes, 
without any offence of your eieſizh. 


Auing learned by the Ephemerides, or by ſome 
Hot: Almanacke at what time the Eclipſe ſhall 

be, reſort toſome tower or high lotr, the higher 
che better, and ſec that the place whereas you would 
make your obſeruation,be without light, and ſo darke,as 
you can poſſibly make it, leaving only a litle hole or rifr, 
through which the beames of the Sunne may ſtreeke 
through : and vpon the pauement or on the wall that 
looketh right againſt that hole or rift, behold whar light 
the Sunne yeeldeth, for that light will repreſent the true 


ſhape of the Sunne at that preſent, andplainely ſhew fo 


much 
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much portion to be wanting from the lightfome circle, 
as the Moone comming berwixt the Sunne& theearth, 
doth take away from our ſight. Wherefore it you deuide 
the diameter of the ſaid lightſome circle into 12 parts 
or points, which the Aſtronomers doe call digits, you 
(hall find our all the chings aboue mentioned, without 
looking vp tothe heauen. 


The HMethodicall dorine of the Eclipſes, ſet downe by 
Remolais in his Commentarie upon Purbachins, 


Irſt Prolomey found out the true latitude of the 
Moone, and deuided the ſame from her apparent 
latitude, as heteacheth in the 12 chapter of his fife 
booke: for in the Eclipſes of the Moone it is very necel- 
ſarie to haue knowledge both of her true Jatitude,and al. 
ſo of her apparent latitude,for the Ecliple of the Sunne 
without hauing knowledge of her apparent Jatitude,and 
of her Parallaxes,can neuer be well foreknowne: and by 
this he didnot only judge of other things, but alſo by a 
Geometticall way found, that the greateſt diſtance of 
the Moon from the earth,ſhe being either atthe change 
or at the full,did contain 64 (emidiameters of the carth, 
and one (txt part, Moreouer,by other oblcruations hee 
did know the proportions of the ſemidiameters, as well 
of the Moones excentrique,and of her Epicicle,as alſo 
of herexcemticitie, Then by other obſcruations hee 
ſought out the quantities of the apparent diameters of 
the Sunne, ofthe Moone,and of the ſhaddow,as well at 
the new Moone,as atthe full, in manner and forme fol- 
lowing: for fiſt by the helpe of an inſtrument,hauing a 
Diopter, he tound the Sunne and Moone tobe in one 
E ce ij lelfc 
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ſelfe angle when ſhee was moſt diſtant from the earth, 
Then he attributed cothe Moone two Eclipſes, in the 
one whereof, when herlatitude was J,. x. the ſhaddow 
darkened one quarter of her diameter: and in the other 
Eclipſe, the ſhaddow darkened the one halte of her dia- 
meter, when as herlatitude was |. ''. andincither of 
the Eclipſes the Moone was very nigh tothe height of 
her Epicicle. Hereof it maniteltly appeared, that a quar- 
ter of the Moones diameter, when (he was molt diitant 
from the carth,contained in heauen according to our af- 
pect, i.  , whichbcing reckoned fouretimes,doe (hew 
that the diameter of the Moone was at that time ,' . 
whereunto the obſerued diaineter of the Sunne was then 
equall: and the ſemidiameter of the (haddow in the Jater 
Eclipſe did appeare to be 5... for the centre of the 
Moones body did then touchthe outermoſt brim of the 
ſhaddow. Hereby it likewiſe appeareth,that the diameter 
of the ſhaddow hath ſuch proportion to the diameter of 
the Moones body,as 13 hath to 5, and keepeth che ſelte- 
ſame proportion in all other Eclipſes of the Moone:and 
though it moſt maniteſtly appearcth by this that the di- 
ameter of che ſhadow doth exceed in grearneſle the di- 
ameter of che Moone, yet it followerh not by & by ther- 
of.that the Moone is lefler chan the earth. Nowtherfore 
Ptolomey by comparing according to the doctrine of 
plaine triangles,the ſemidiamerers of the Moone and of 
the {hadowtogether with the diltance of the ſaid Moon, 
being meaſured by the ſemivianerers of the carth, hee 
found the ſemidiameter of the Moone only to containe 
2. £4.,andchicſemidiamerer of the thaddow to contain 
7, and , ſuch lik2 minutes, Liay, as theſemidiameter 
of the earth hath 60, Andthertore it appeareth hereby, 


that 
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that either of the ſemidiameters,that is,of the Moon,or 
of rhe ſhaddow, is lefſe than the ſemidiameter of the 
earth: for the ſemidiameter of the earth isalmoſtin like 
proportion to the ſemidiameter of the ſhaddow,as 4 is 
to 3, and being compared to the ſemidiameter of the 
Moone, it is almoſt in ſuch proportion, as 17 1sto 5: 
whereof it followeth neceſlarily,that the ſhaddow of the 
earth is Conicall, that is, round, growing to a tharpe 
point, and therefore the Sunne muſt needs be greater 
than the earth, Neither could any right judgement haue 
been made touching the quantities of the ſaid three bo- 
dies,that is,the Sunne,the Moone,and the ecarth,vnleſle 
that the Parallaxes of theMoone had firſt ſhewed the dt- 
ſtance of the Moone from the earth, the ſaid diſtance 
being meaſurcd by the ſemidiameters of the earth, For 
if youſuppoſe the diſtance betwixt the Moone andthe 
carth to be 48 ſemidiameters of the earth, you ſhall find 
that the ſemidiameter of the ſhaddowwill be ajtogether 
equall to the ſemidiameter of che earth,and ſo the ſhad- 
dow ſhall be Cylindricall,thatis to ſayin allparts round 
like a pillar. And if you ſuppoſe the aid diſtance of the 
Moone from the earth to be greater, as robe 170 ſemi- 
diameters of the earth, then the ſemidiameter of the 
{haddow(the Moone being in Tranſts)will contain two 
ſemidiamecers of theearth.and ſo the ſhaddow (hall be 
Calathoida]], that isto ſay,ltke a cup or top, extending 
rogether with his lengrh in breadth ard widenefle more 
and more infinitely, All whichthree ſhapes of ſhaddows 
are before plaine]y ſer forth intheir gu es, By this P70- 
lomcy doth proue,that the diſtance of the Sun from the 


centre of the earth, containeth 1270 {cmiciameters of 


the eatti), and that the ſemidiameter of the Suns bodie 
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containeth fiue ſuch ſemidiameters and ahalte, as the 
earth hath,and that the diameter of the Sun to the dia- 
meter of thecarth is in ſuch proportionas is 11 to 2. Fi- 
nally,he proucth the axletree of che ſhaddowto contain 
268 ſuch ſemidiameters as the carth hath, Wherefore 
according to the opinion of Ptolemy, the excentricitie 
of the Sunne ſhould containe 43 lemidiameters of the 
earth,and almoſt one fourth part. Now by knowing the 
diameters of the three bodies, itis calle to find out their 
proportions : for by the laſt propoſition of Exclide his 
twelfth booke, looke what proportion is betwixt the dia- 
meters of any two ſpheres,the ſame proportion beeing 
tripled, is the proportion betwixt the ſaid two ſpheres; 
And therefore becauſe the diameter of the Sunne is to 
the diameter ofthe earth inlike proportion,as 11 isto 2, 
the ſameproportion being tripled,thall be 1331 to8, ſo 
asthe body of the Sunne doth containe the body ofthe 
earth 166 times andalmolt one halfe. In like maner you 
(hall find thebodie of the Moone to be almoſt the 40 
part of the body of the earth : for the diameter of the 
carth to the diameter of the Moon is in {uch proporti- 
onasis17to5, foas the body of theearth containeth 
the body of the Moone almoſt 4o times, as was ſaid be- 
fore, Andthe body of the Sunne containeth the bodic 
of the Moonealmolt 6600 times. The proportions of 
whichthree bodies are theſe numbers heretollowing, 
thatis tolay,forthe Sunne 6539203, and for 
the Earth 39304, and for the 
Moone 1000. 
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{a A breefe Extract of AMaginus his 


Theoriques,ſhewing all the definitions of ſuch 


names and motions as are necdfull to be knowne forthe 


calculating of the places of any of the ſeuen Planets,or 
other motions of any Heauen whatſoeucr, that 


are to be found out by the Prutenicall Tables. 


AH. . _—— 


= 0 auoid the Paradoxicall ſuppoſition 
{ FAY |of Copernicus, ſuppoſing the Earth to 
'mooue, andthe Sunne to ſtand ſtill in 
S\® Var middeſt of heauen, CMaginzes 1s 

SJ vl ſain roſuppoſe thatthere be three mo- 
VS E& yable heavens aboue the cight heauen, 
and ſo maketh in all cJeuen mouable heavens, which is 
one more than all the other Aſtronomers haue hereto- 
forc ſet downe. And he calleth the higheſt or eleventh 
heauen,the firſt mouable,deſcribing the ſame as hercaf- 
ter followeth : nextto which is placedin his Theoriques 
the tenth heauen, then the ninth and eight heauen, and 
vnder that, the ſeuen Planets,that is,ficſt Saturne, then 
lupiter, Mars, Sol, Venus, Mercurie,and Luna, which is 
the loweſt heauen of all. Of which his Theoriques 1 
thought good ro make abreefe Extract, becauſe that 
more tearmes belonging to the Prutenicall Tables ate 
therein both defined and demonſtrated, than are ſer 
down cither by Purbachits or by Meſlelyn in theit The- 
| | oriques, 


” 


| 
\ 
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oriques, And according tothe number of this eleuen 
Heauens,l haue deuided this Extract into 11 chapters, 


CHAP. I. 


T he deſcription of the eleuenth Heauen or firſt moaable, te- 
gether with ſuch definitions 4s are contained therein. 


He firſt mouable is the greateſt or higheſt heauen, 

whichcarieth all the inferior heavens round abour 

from Eaſt ro Welt in 24 houres, The concaue ſu- 
perficies whereof is imagined to be traced with certaine 
circles, whereof ſome be greater and ſome leſler. 

2, The greater circles cheetely ſcruing for our pur- 
poſe,aretheſe, the AiquinoQtall,the Eclipticke,andthe 
two Colures,the one called the Colure of the Equino 
Xecs,and the ather the Colure of the Sollſtices. 

3- The Aquinoctiall is a great circle ſuppoſed to be 
in the convex ſuperticies of the firſt mouable,deuiding 
the ſame luperficies into two equall parts, the poles of 
which circle are the poles of theworld,vpon which poles 
the ſaid firſt mouable continually mooueth, making his 
reuolution in 24 houres. 

- 4« TheEclipricke of the firſt mouable is alſo a great 
circle, deuiding the ſuperficies thereof into two equall 
parts,&cutteth the AquinoQiall in two oppoſit points, 
which points are called the Equinoxes,one of them be- 
ingcalledthe Vernall Equinox, and the other the Au- 
tumnall Equinox: and the poles of this Eclipricke are 
alwaies diſtant from the poles of che world 23 degrees, 


and doencuer alter, And this Eclipticke1s called the 


meane Eclipticke, 


5. The Colure of the Equinoxes, is a great circle 
paſting 


Magnus his Theortques. 217 


paſting through the two Equinoxes, and the two poles 
of the world, 

6. The Colureof the Solſtices, is alſo a great circle 
deuiding the ſupetficies of the firſt moouable into two 
equall parts, and is drawne both through the poles of 


the world , and alſo through the poles of the meane 
Eclipticke. 


Gwik Th 
e& of thetenth Heauen. 


He tenth Heauen is a great Orbe next vnto the 

firſt movable, hauing contrarie motion to the fuſk 

moouable, that is, from VVeſt to Eaſt vpon the 
poles of the Eclipticke of the firſt moouable or meane 
Eclipticke,and maketh his reuoJution 1n3434 Agyprtian 
yeares,and 1odaies, 

2, Inthis heauen are imagined to bedeſcribed ſuch 
like greater circles, as are before deſcribedin the firſt 
mouable : for the &quino@iall of this heauen and the 
two Coluresare in onefelte plaine, right vader the A 
quinoQiall and Coluresof thefirſt moouable : but the 
Eclipticke of this heauen is mouable, by reaſon of the 
vaſtabilicic of the poles of the Eclipticke of the ſaid 
tenth ſphere: for the better vnderſtanding of which vn- 
ſtabiliuc, Maginms ſerteth domne this bgure, 
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In which,imagine the letter A robethe pole of the 
meane Eclipticke of the fiſt moouable, and allothe 
pole of the tenth keauen, about which pole the tenth 
ſphere maketh his reuolution in 3434 Aegyprian yeates, 
and rodaics. And vpon the point A imagine alſo a 
lefler circle tobe drawne, whole ſemidiameter is A B, 
containing in length i. and imagine the ſamelefler cir- 
cletobethe circle BD F, inthe circumterence where- 
of, ſuppoſe the centre of another leſſer circle equi)! to 
that,to be placed in thepoint D, andletthe temidiame- 
rer of theſaid ſecond lefler circle be D E, contairing in 
length }.the centre of which ſecond circle, viz. D, you 
muſt ſuppoſe neuer to change his place, but ro moouec 
abour the pole A, as the tenth heauen mooueth about 
the ſame pole A. And ſo likewiſe ſuppoſe the ſecond lit- 
tlecircclse A H E tobefaſtened co the fuſkt, to as the ſaid 
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ſecond circle hath no other motion but that which rhe 
centre D hath,and imaginethe right perpendicularline 
C G tobepartof the Sollticiall colure of the firſt mo. 
uable; which Colurethe circumference of the ſecond 
I:ttle circie A H E will cut in ſome one point or other, 
as inthe point H, the place ofwhich interſeQtion where- 


ſocuer thathappeneth vpon theline C G,is the pole of 


the Eclipticke of the tenth heauen,whoſe pole doth con- 
tinually alterhis place, and therefore the place of the 
Eclipticke of the ſaid tenth heauen,muſlt needs alter,be- 
ing ſometimes farre from the meane Eclipticke, and 
ſometimes neare vnto it, and ſometimes vnited there- 
with, Butthe greateſt diſtance that can be berwixt the 
ewoEcliprickes,is | . according to the greateſt diſtance 
which 1s betwixtthe poles of the Eclipticke, &the poles 
of the firſt moouable: for the poles of the Eclipticke of 
thetenth heauen can neuer exceed ,',. and the Ecliprick 
of this tenth heauca is called the true Eclipticke, whoſe 
poles doe differ from the poles of the meancEclipticke 
+.as haue been ſaid before. 

3. And ſuch diſtance iscalled the cquacion of the ob- 
liquitic of the Eclipticke, which the former figure doth 
plainely demonſtrate: for the letter A is ſuppoſed tobe 


the pole of the meane Eclipticke,and H the pole ofthe 


trucEclipricke: and this equacion ofthe obliquitic is ta - 


be found inthe 16 Cannon of the Prutenicall tables, by 
helpe of which equacion or Proſthapheriſts, you may 
find at any time the obliquitieof the true Eclipticke, as 
Istaught inthe 13 precept of theſaid tables.Butnow be. 
cavle the ſaid Proſthapheriſis cannot bee found but by 
the Anomalia of the obliquitie, you are to know firſt 
what that Anomalia is, which the foreſaid figure dooth 
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alſo ſhew. In which figure, youmuſt ſuppoſe ihe right 
line A E tobethediameter of the ſecond lefler circle, 
the one end whereof is alwaies fixed inthe point A: and 
the other end marked with E,by the motion of the tenth 
heauen,deſcribeth the great circle CE G, 

4. And thiscircle is calked the circle of Anomalia of 
the obliquitie of the true Eclipticke. 

5. And the arch or portion of this circle, marked 
with the letters C E, is the Anomalia of the obliquitic 
of the true Eclipticke : the motion of which Anomalia 
you ſhal! find at any time bythe Prutenicall tables in the 
14 Cannon vnderthetitle 4zomalia Zqninottiorum in 
{uch order as the cight precept teachcth, 


64""P'% BY © Þ 
e& Of the ninth Heauen. 


-He ninth Heauen is a ſphere ſituated next and im- 
mediatly vader the tenth heauen : the motion of 
which ninth ſphere is from North to South vpon 

his proper poles, which are fixed in the two AquinoGti- 
all points, called the true Aquinoctiall points of the 
tenth heauen, about which poles he waketh hisreuolu- 
tionin 1717 Agyptian yeares and 5 dates. | 

In this ſphere are imagined certaine circles both 

greater andleflerto be drawne,as inthe formertwo hea- 
uens: but the greater circles whereof we ſhall havemoſt 


vie,aretheſe,that is,the Eclipticke and the Zquinoctial], 


2, The Eclipticke of this ninth ſphere is alwaies in 
the plane of the Eclipricke of the tenth ſphere,and ther- 
fore doth not differ from the true Eclipticke, becaule it 
neuer ſwarueth from the ſame : but the ZquinoCtiall 

8 | line 
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line of this ninthſphere is movable, according as the 
two AquinoGiall points in which itcroſleth the true 
Eclipticke,are moouable, being caried both backward 
and torward,and ſomtimes are conjoined together with 
the /EquinoQtiall points of the tenth heauen,and ſome- 
times againe are remooued from the ſaid true Aquino- 
Ctiall points ofthe tenth ſphere,and the greateſt diſtance 
that the ſaid two points can haue from the Aquinotiall 
points of the tenth ſphere is 1degree, |, #. i. 

The motion of which AquinoRtiall points, andalfo 
of the ſphere it ſelec, you ſhall more eaſily vnderſtand by 


- this figure here following, 
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N which,the point A fignifieth the Vernall Aquino- 
Ctiall point,as well of the tenth heauen, as of the firſt 
mouable,which point we will hereafter call the trve ver- 
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nall Aquinox, in which point one of the poles of the 
ninth ſphere is ſuppoſed to befixed, andthe other pole 
F f uj is 
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is inthe oppoſitpoint, which is thetrue Autumnall X- 
quinoGiall-poiat, Now vpon the centre A imagine a 
lictle circle to be drawne, whoſe ſemidiameter is A B, 
containing 1n length vpon the ſuperficics of the ſaid 
ninth ſphere, ,j., *. and inthe ſame convex fuperti- 
cies imagine a ſecond little circle to be drawne, equall 
vnto the tormer, the centre of which tecondcircle is in 
the circumferenceof the fir{t litle circle ,v/J, inthe point 
C, the ſemidiameter whereot is C D, containing in 
length ,' . 5... ſo ſhall the whole diameter A D con- 
taine in length r degree, i, 5. . and ſuppoſe theright 
line K G tobethetrue Eclipticke, and the right over- - 
thwart line I F to be the AquinoRiiall line of the tenth 
heauen and alſo of the firtt mouable. Nowthe circum- 
ference of the {ccondlitle circle wil crofle the true Eclip- 
ricke K G in ſome one point or other,as in the point E, 
which point of Interſection, whereſocuer it happeneth 
to be,is the place of the Vernall AquinoGtiall point of 
the ninth ſphere : which Vernall AquinoGtiall point we. 
will henceforth call the meanc Equinox, as the point A 
15 the true Equinox, So that hereby you may percciue, 
that the meanc Equinox is nothing els bur that point 
in which the AquinoCtiall line of the ninth ſphere crol- 
ſeththe Eclipticke line of theſaid ninth ſphere or truc 
Eclipricke. 

3. The Proſthaphereſts of the Equinox is the diſtance 
which is betwixt the true and meane Equinox, as 1s tic 
line A E: and this Proſthaphereſis youthall find in the 
16 Cannon, vaderthe title Preceſsion's Aquinottiorum, 
the manner of finding whereof is taught inthe 10 Pre- 
cept. But becavſe the ſaid Profthaphereſis cannot bee 
tound but by helpe of the Anomalia of the Equinox, 


4. 1 
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4. I will therefore ſhew what the ſaid Anomalia of the 
Equinox is, For the vnderſtanding whereof,reſorttothe 
former figure,in which youſee howthetip or extreame 
point of the diameter of the ſecond circle,v:3.the point 
D deſcribeth by his morion,tharis,by the motion ofthe 
ninth ſphere,thecircle D F G H I K L,which circle 1s 
calledthe circle of Anoniahia, wherein the motion of 
the Anomalia is alwaies reckoned: and the diſtance be 
ewixt the point L andthe point D, isthe Anomalia of 
the Equinox it ſelte,and is alwaies double vntothe Ano- 
mal1a of the obliquitie of the true Eclipticke,andrhere- 
fore we vic to doe no more but todouble the Anomalia 
of the ſaid obliquitic, otherwiſe called the fimple Ano- 
malia,which is to be found by the 14 Cannon, vnder the 
ticle, Amomalia Equinottiorumgin ſuch order as the eight 
Preceptteacheth. 


Curn INT 
oF- Of ihecight Heaven, 


F, 7] x eight Heaven is ſituated vnder theninth Hea- 

uen,and noueth from Welt roEaſt contrarie to 
the motion of che firlt moouable,vpon the poles of the 
true Eclipticke, naking his revolution 1n 25816 /Fgyp- 
tian yeatcs , and dependetl} wholly vpon the meane 
Equinox. "_ 

2.[n this ſphere are imagincd alio an Equinotall and 
an Ecliptick line: and the Ecliptick line of this Heaucn is 
alwaicsintheſameplane with the Ecliptick of the 9 and 
10 Heauens, and {warueth not from the rrue EC;ptick at 
all, Butthe AquinoRtall points of this {phere do mouc 
trom the true Equinox2s,lumetimes formats , and lome- 

Les 
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times backward, euen as the meanc Equinox of the 
ninth ſphere moueth. 

3. This ſphere is apparent tothe eye,by reaſon of the 
multitude of ſtarres which aretherein: the moouing of 
all which ſtarres, and all other the inferior lights, is ac- 
counted or reckoned from the firſt ſtarre of the Rams 
horne,as from a viſible beginning,although the ſame be 
vnſtable, by reaſon of the changeable moouing of the 
Precefſion of the meane Vernall Equinox. 

4. The Preceſſion of the Equinox isa portion of the 
crue Ecliptick,comprehended betwixttwo great circles, 
whereof the one paſſeth through the firſt ſtare of the 
Rams horne,andthe other through the Equinox;which 
if itbethetrueEquinox,then the arch of the Eclipticke, 
comprehended berwixt the two ſaid circles, is called the 
true Preceſſon: burif itpaſſe through the meanc Equi- 


nox, then it 1s called the meane Preceſſion ol the Ver- 
vall Equinox. 
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As for example,ſuppole inthis figurethelineK G to be 
the true Eclipticke, and I F to bethe Aquinoctiall of 
the firſt moouable,crofling one another in the point A, 
which repreſenteth the ttue Equinox,vnto which point 
when the Sunnecommeth,it is Equinox throughoutall 
the world : and {\uppoſe M to be the firſt ſtar ofthe Rams 
horn,through which aright perpendicular line paſleth, 
ſignifying a great circle drawne through the fiſt ſtarre 
ot theRams horne,& alfothrough the poles of the crue 
Eclipticke: and ſuppoſe L H to be another greatcirclc 
crawne through the true AquinoQiall point A, and 
through the poles of the true Eclipticke, fo ſhall M A 
be the true Preceſlion of the Vernall Equinox. In like 
manner ſuppoſe the line D E to bee another great cit- 
cle, paſſingthroughthe pointE, ſignitying the meane 
Equinox, andalſo through the poles of the true Eclip- 
ticke,ſo as the arch of the true Eclipticke,which is com- 
prehended berwixe M and E, is the meane Preceflion 
of the'vernall Equinox. And this meane Preceſſion is 
readily found by the 14 Cannon, as the 8 Precept tea- 
cheth, and the title thereof in the ſaid 14 Cannon, is 
Praceſsionss Fquinodtiornm . But the true Pceceſſion is 
to be found by helpe of the Proſthaphereſts, which was 
defined inthe third definition of thethird chapter. 

And although that there be many other circles doth 
greatand little, which the Aſtronomers vle,asthe circles 
ot Poſitions, Azimuths,and many others,yet will I only 
{pcake of ſuch circles,arches, and points in the Heauen 
as are belonging to our preſent purpole(becauſe I haue 
{poken of the others in my ſphere) ſhewing what is the 
longicude,latitude, and declination of any itar or point 
in this Heauen, 
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5, Thelongitudeof any ſtarre is an arch of the Eclip- 
ticke, comprehended berwixt rhe ttue V ernall Equinox, 
and the circle of latitude of the {aid {tate or point, 

6. The circle of laticude is a great circle paſſing 
through the poles of the truc Eclipticke and the centre 
of the {tarre, Of which circle, that part which 1s betwixt 
the centre of the ſtarre and the true Eclipticke,is called 
the latitude of the ſtarre. 

7. Thecircleof declination is a greatcircle, paſſi'g 
through the poles ot the world, a1:d :hrough the centre 
of any ſtarieor other pointin the ftnmzament : aud that 
part of this circle which 1s contained betwixt the ſaid 
ſtarre and the true Aquinoctalliline, is called the declt- 
nation of the ſtarre. 


Char V. 
e& Of theſeuenth Heanen,that is the heauen of Saturne, 


He ſeventh Heauen is ſituated next vnder the 


I, 
| | cight Heauen or Sphere, and mooueth from 
Weſt co Eaſt, and is oncly proper to Saturne, 


which is the higheſt Planer: whole orbes and motions 


thereof,this figure here following doth plainely ſhew, 
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The firſt fig:re belonging to the T heorique of Saturne, 
tozether with the deſcription thereof, 


Inthis figure,conſiſting of certaia circles & right lines, 
you leetharthe three outerinoſt great circles drawnvpon 
the pwntA,ſtgailying che centre oi che world, docncloſe 
TWO Wt leuerall ipaces, and in eachſpace are fer down 

Gg 1 te 


—— A — — ——_— 


eg 


&'.4- a 
—_—_—— MD - —— p pe 
G- 
_ 1 —_ ms 


28 ef breefe Extradlt of 

the caraCters of the 12 ſignes: of which two ſpaces, the 
outermolt repreſenteth the Eclipticke both of the 10 
and 9 Heauen,the beginning of which Ecliptick is mar- 
ked onthe right hand with the letter D, ſ1gmtfying the 
true Vernall Equinox: and the next ſpace vnder that re- 
preſenteth the Eclipticke of the eight Heauen,whoſe be- 
ginning is marked with alittle itarre, fignitying the firſt 
{tarre of the Rams horne. 

2. Andthe two blacke orbes doe repreſent the defe- 
rents of the Auge,which Auge is marked with the letter 
I, &the oppolit Auge with the letter R, which deterents 
doe moue regularly, and doe make their reuolution in 
35333 Zgyptian yeates : and berwixt the two blacke 
orbes1s another white orde, ſ1gnifying the orbe Excen- 
trique, drawnevpon his owne centre, marked with the 
letter B, in the middeſt of which broad white circle is 
another circledeſcribed by the centre of the Epicicle, 
marked with the letter E, vpon which point E is drawne 
alittle circle,ſipnifying the Epicicleitlelte, which carti- 
eth the body of the Planet, in the circumference wherof 
is alittle ſtarre, repreſenting the body of Saturne, You 
ſcealſothar rhere is another circle which crofleth the 
foreſaid middle circle of the Excentrique in two points 
oppolit, drawne vpon his owne centre, marked with C, 
and is called the circle Equant. The motions of which 
circles, and alſo the {1gnitications of the right lines and 
arches in this figure contained, are vy helpe of the let- 
ters herealter declared: for the right line which is drawne 
from the point A vntothe poiar I, andlſo tfoorth tothe 
Eclipticke, is calledthe line of Auge : and the point or 
degree of theEclipticke,into which theline of the Auge 
falleth;is called the place of the Auge,which tor exam- 


plc 


eMagimus his T heoriques, 229 


ple ſake ſuppoſe to be inthe firſt point of Gemini, mar- 
ked withthe letter F . And the arch comprehended be. 
twixtthe point Þ and thefirſt ſtarre of the Rams horne, 
ſignified by the little ſtarre ſer downe on theright hand 
nthctrucEclipticke is called the meane motion of the 
Auge. Andtherightline A B is called the excentrici- 
tic of the Excentrique, containing in length 3 degrees, 
.::and therightline A Cistheexcentricitic of the cir- 
cle Equant,containing in length 6 degrees, ,',. 

3, The Avge is that point inthe ſuperficies ofthe Ex- 
centrique which is furtheſt diſtant from the centre of the 
world,marked with the letterI., But the oppoſit Avge is 
that point in the ſuperficies of the ſaid Excentrique, 
whichis neareſt vnto the centre of the world, marked 
with the letterR, 

| 4. The place of cach point is ſhewed by a right line 
drawne throughthe centre of the world & alſo through 
the Auge of the Excentrique vnto the Zodiake of the 
eight Heauen, marked with the caraCters of the twelue 
ſignes,and the line ſo drawne,is called the line of Auge. 

5. The meanemotion of the Auge is an arch of the 
Eclipticke,procecding fromthe firit ſtarre of the Rams 
horne vntothe place of the Aupe, and is tound in ſuch 
order asis|hewedin theeight Precept, by helpe of the 
13 and 14 Cannons inthat Colume, whoſe title is 4ps- 
£24 Saturn, 

6, Butthe true motion of the Auge is an arch of the 
Eclipticke, beginning at the true Vernall Equinox, and 
ending at the place of the Auge: the manner how to 
find the ſame,is ſhewedinthe 33 Precepr, 

7. Ihe orbe Excentrique, is an orbe of one equall 
thickneſle,compaſſing the centre of the world, in which 
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Excentrique the Epicicle isalwaies caried, and maketh 
his reuolution in 29 Zgyptianyeares, 183 dayes, and 
almoſt 5 houres,the Diurnall motion thereof ts |. #, 
id, almoſt, 

8, Thecentreof the Excentrique,marked with B, is 
a point inthe middle of the Excentrique,ftrom which all 
right linesthatare drawn vncotheconcauitic of the Ex- 
centiique,are equall, 

9. 1 hediſtance betwixt which centre and the centre 
of the world is called the excentricitic of the Excen- 
trique: and the diſtance betwixtthe twolaid centres, that 
is,of the world and of the Excentrique,is 3 degrecs, .',. 

10, The circle Equant 1s a circle deſcribed vpon ihe 
point C in theplane of the Excentrique, in regard of 
thecentre wherof,the motion as well of theExccntrique 
as of the Epicicle,is regular and equall, And this circle 
is ſometimes called thecircle of equalitic, ſometimes 
the Equator,and other times the Excentricall Equator, 
the diſtance of the centre whereof ts from the centre of 
the Excentrique 3 degrees, ,;,. and fromthe centre of 
the world 6 degrees, ,',. and this diſtance from the cen- 
tre of the world is called the Exceatricitie of the circle 
Equant, 

I1, TheEpicicle is alittle orbe,whoſe centre is mar. 


ked with the letter E, which the Exceatrique carrieth a- 


motion of theEpic cle about his owne centres WL, 


and maketh one entie reuvlution in 378 dayes, 21 
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12.2utbecauſethat the accounting of the motions by 
thecircle Equant is troubleſome, rherefore_the Aſtro- 


nomers doe vie to:eckonthefame vpon the Eclipticke, 
by iuppoſing aline to be drawne from the centre of the 


world voto the Eclipticke, ia ſuch fort, asthe ſame may 


be paralcl vtothe line before drawne: as in the foreſaid 
figure, the hve A G being parale]] vnto theline C E, 
iscalle the line vi the meanc moouing of the Epicicle 
or of the Planer, 

13. The meane Anowalia of the Excentrique is an 
arch ot tre Ecliptick, beginning at the line ofthe Auge, 
and {o proceeding according to the ſucceſſion of the 
ſipnes,vanrtil) it endat the line of the meanc moouing,as 
in the forelaid figure the line A F is the lincof the Auge, 
aud A G 1s theline of the meane moouing, Now the 
arch vi the Eclipticke, which is comprehended betwixt 
the wwo lines, A F, and A G, thatisto ſay, the arch F 
G is called the weane Anomalia of the Excentrique, 
and ut ſome it 15calledthe meane or equallcentre. 

4. Butif the {aid arch bee reckoned trom the firſt 
tarre of the Rams horne, vnto the line of the mieane 
mouing,marled with A_G, then the ſaid arch is called 
the equ..1] motion of longitude, which vou may find by 
the Tablesar any time,ſuppoſed by the 13 and 14 Can- 
nonsin the Colume,wholetitle is / ongitudings Saturn, 
inſuch order as is thewed in theeightPrecepr, 

The equall or meane moomng of the longitudeof 
Saturne, 15 daily \, . 7, and rhe yearely motion 
tliereof is 12 deprees, &,. i. i, andthe whole revoluti- 
on1s 1n29 Agyprian yeares, 174 dayes, 4 houres, ;*. 
#. torn that time itreturneth to the firſtſtarre of rhe 
Rams hone, Ts 


5. The 
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15. Theline of the truemouing of cheEpicicle is a 
right line drawne from the centre ot the world, paſting 
throughthe centre of theEpicicle vnto the Eclipticke, 
asin the foreſaid figure the right line A E L is called 
the line of the true motion of theEpicicle, 

16. The true or coequated Anomalia of the Excen- 
trique(which is called by the CA !phonſinesthetrue cen- 
tre)is an arch of the Eclipticke, beginning at the place 
of the Auge of the Excentrique , and endeth at the 
true place of the centre of the Epicicle, as inthe fore. 
ſaid Figure the arch F L is the true Anomalia of the 
Excentrique, 

17. The true motion of the longitude of the Epicicle 
is anarch of the Eclipticke, beginning at the firſt ſtarre 
of theRams horne, and endeth atthetrue place of the 
centre of the Epicicle,as inthe foreſaid figure, the arch 
from the Rams horne, marked with a little ſ{tarre in the 
Eclipticke of the eight ſphere, ro L, is called the truc 
mouing of the longitude of the Epicicle. | 

18. TheProſthaphereſts or Equacion of the centre, 
is the difference betwixt the meane Anomalia and the 
coequated Anomalia of the Excentrique, or the diffe- 
rence betwixt the equall mouing and the true moouing 
of longitude. As the arch L G is called the equacion 
of the centre,and this equacion is neuer greater than 6 
degrees, ... \. and 1s alwates greateſt when the equal] 
mouing of the centre of the Epicicle from the Auge oi 
the Excentrique, 1s 11 Sex. 33 degrees, whether thc 
ſame bee reckoned according to the ſucceſſion of the 
ſignes, or contrarie to the ſucceſſion of the {ignes : and 
trom thence it decteaſeth vntill theline of the ſaid mean 
moouing commeth into the line of the oppoſite Auge. 

The 
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The finding of which Equacion is taught in the 34 
Precept, by helpe of the 19 Cannon in the Colume, 
whoſe title is Eccen?rici,and is to be added orſubrracted 


according asthe words Subtrahe and Adat at the head 
or foot of the ſaid Colume, docihew. 


19. Therwo points in which the Proſthaphereſis of 


the Excentriqueis greateſt, arecalled the meane Jongt- 


rude of the Excentrique: and theſe cwo points are ſhew- | 


eddy aright line perpendicularly drawne vpon the line 
of Auge, and paſſing through the middle ſpace of the 
diſtance bertwixt the centre of the world and the centre 
of the Excentrique,as in the formerfigure,in which the 
point A ſignifieth the centre of the world,and the point 
B the centre of the Excentrique, Nowif the ſpace B A 
be deuided intotwo equall parts,as inthepointQ,, and 
through the ſame point Q aright lincbe drawne, crol- 
{ing the line A F with right angles, and is produced as 
well towards the right hand as towards the left, vaco.the 
two points of the circumference of the Excentrique, 
marked with the two letters T and V the ſaid two points 
T and V are called the meane longitudes of the Excen- 
trique : in which meane. longitudes the centre of the 
Epicicle is, whenthe equal| motion of Saturnes longi- 
tude 1593 degrees or 257 degrees. 

20, Themeane Avge of the Epicicle is apointin the 
circumference of the Epicicle, whichis furtheſt diſtant 
fromthe centre of the circle Equant: and this point is 
found by drawing a right line fromthecentre of the cir- 
cle Equant vnto the circumference of the Epicicle, 
throughthe centre of the ſaid Epicicle, as inthe tormer 
figure the rightline CE beingproduced vmothe cir- 
cumierence of theEpicicle, ſheweththe-mcane Auge 
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of the Epicicle tobcin the point H. 

21, Therruc Avge of thet:picicleis a point in the 
circumference of che Epicicle,which is furtheſt diſtant 
from the centre of the world,and is found by drawing a 
rightline from the centre of the world vntothe centre of 
the Epicicle,and produced vitothe circumference ther- 
of, as the right. line A E being produced vnto the cir: 
cumference of the Epicicie, mecrerh withrhe ſame cir- 
cumference inthe point K,which is therefore called the 
true Auge of theEpicicle. 

22, The Touch-point is a point inthe circumference 
of the Epicicle which is furtheſt diſtant from the centre 
of the Excentrique, and isdetermined by a right line 

rawn fromthe centre of the Excentrique vntothe cen- 
e of the Epicicle, and to produced vntothe circumfe- 
nce of the Epicicle: as if the line B E bee produced 
vnto the circumference of the Epicicle, v:F. vnto the 


point N, the ſaid point N is called the Touch point of 
the Epicicle. 


23, The Anomalia of commuration is an arch of the 
Epicicle,beginning atthe meane Avge of the Epicicle, 
and endingatthe place of the. Planet in the Epicicle : 
and this arch is alwaies reckoned, according as the Pla- 
net moueth., Asthearch H + ol the Epicicle is called 
the Anomalia of commutation, and is otherwiſe called 
of ſome the meane Anomalia of the orbe or Epicicle, 
and of others the meane argument :the finding of the 
Anomaliaof Commuration is taught in the 8 Precepr, 
by helpe of the 13 and 14 Cannons in his proper Col- 
lum,whoſetitle is 4zomalia commtationts Saturnr, 

24. The cocquated Anomalia of Commutation is 

anarch of theEpicicle, beginning atthe true Auge of 
: the 


theEpicicle,andending attheplace of thePlanetin his | | 
Epicicle, As the arch KN H-'1s called the coequared j 
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Anomalia of Commutation: which ſome call the true | [ 
Anomalia of the Orbe, and others call it thetrue Ar-: 
gument, ? »Þ | 
25. The Proſthaphereſis or equacion of the centre in. 
the Epicicle,is an arch ofthe Epicicle,which is compre- 
hended betwixt the meane and true Auge of the Epici- 
cle: asin the former figure thepoint K is the true Auge, 
and the point H is the meane Auge of the Epiciclegthe 
diſtance betwixt which two Auges 1s the arch K N H, 
andthat is theequacion of thecentre in the Epicicle:and | 
this equacion is alwaies equall vnto the equacion ofithe 1 | 
centre, before deftinedin the 18 definition of this chap- [1 
ter: Oaly this rule is generally tobe obſerued,thatitthe 
Pcoſthaphereſis were added in the cocquating of the 
Anomalia of the Excentrique,the ſame Proſthaphereſis 
muſt be ſubtracted in the coequating of the Anomalia 
of Commutration: and ſo againe if it beeſubtracted in 
the former,then it muſtbe added in the latter. Wi 
26. Theline of the true motion of the Planer is a 
right line drawne fron; the centre oi the world vnto the 
Eclipticke,through the centre of thePlanet. As in the 
former figure the righc line A + S is called the line of 4 
the true motion of tae Planer, | 
27, The true motion itſelfe of the Planer is an arch | 
of the Eclipticke, comprehended betwixt the true Ver- 't 
nallEquinox and the line of the true motion. As inthe 
torefaid figwe the arch D S iscalled the true taotion of 
the Planer, = 
23, Inc equacionof the Argument,which Copernicus 
calleth the Parallax of the orbe,and others calltheſame 
Hh ij the 
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the Proſthaphereſis of the Epicicle, is an_arch of the 
Eclipticke, comprehended betwixt the line of the true 
motion of the Epicicle, andthe line of the true motion 
of the Planet,as inthe formerfigure the arch S'L is the 
equacion of the argument, This equacion is found by 
helpe of the coequated Anomaliaot Commuration,in 
ſuch orderas is ſhewedinthe 34 Precept, and in the 19 
Cannon inthe Colume, whole title is Paralaxis Orbrs. 
The greateſt cquacion that Saturne can haue, when the 
Epicicle is inthe Auge of his Excentrique,and the Pla» 
net is diſtant fromthe Auge of the Epicicle 96 degrees, 
is 5 degrees, '.. . Butthe greateſt equacion belonging 
to him whenthe Epicicle is in the oppoſite Auge of the 
Excentrique,and the Planet is diſtant from the Auge of 
the Epicicle almoſt 97 degrees,is 6 degrees, ,'.. i 


18g* 
29. The exceſle of the equacion of the Argument, 


which the Alphonſines callthe diucrſitic ofthe diameter, 
isan arch of the Ecliprticke,whereby theequacion of the 
Epicicle being inthe oppolit Auge ofthe Excentrique, 
excecdeth the laid equacion, when the Epicicle is in the 


Auge of his Excentrique. As you ſhall more plainely 
percciue by this figure tolloning, 


In 
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In which figure, the middle point A fignifieth the 
centre of the world,& Bthe centre of the Excentrique, 
and C the centre of the Equant, The middle circle mar- 
ked with theletters E F G, fignifieth the Excentrique, 
in which are placed three other little circles, ſignifying 
the Epicicles of Saturne, in cuery of which circles the 
point H ſignifieth the Auge of rheEpicicle, andO the 
trueplace of cheEpicicle in the Eclipticke : and N ſ1gni- 
ficth the place of the ſtarre in his Epicicle,and L his true 
place intheEclipicke: andthe arch O L the equacion 
of the argument, which equacion is leaſt when the Epi- 
cicleisinthe Auge of the Excentrique,marked with the 
letter E:butthe taid equacion is greater when thecentie 

H h 1 of 
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of the Epicicle is inthe point F, and greateſt of all when 
the ſaid centre is inthe point G, thatis, in the oppoſir 
 Avgeof the Excentrique, Now if you take the arch of 
the Eclipticke O L, which isthe equacion of the Ar- 
guinenr, when the Epicicle is inthe Auge of his Ex- 
centrique out of the archO L(which is the equacion of 
theArgument)when the Epicicle is inthe oppolit Auge, 
tieremainerwil bethe archP L,which remaineris called 
the exceſle of the equacion of the Arguinent. The fin- 
ding of which exceſle is taught inthe 34 Precept,by help 
of the 19 Cannon in the Colume,whoſe title is Exceſſwz. 
zo. Lhe proportionall minutes are the 60 parts ot the 
excelle by helpe whereof the equacions of theEpicicle, 
being not inthe Auge, norin the oppoſit Auge of the 
Excentrique are equated or corrected, As in the former 
figure the arch P L,which is the exceſle, is ſuppoſed to 
be deuided into 60equall parts, by helpe of which diuiſ- 


on the proportiona]l minutes are found in what place of 


the Excentrique ſocuer cheepiciclc is placed, As ſuppoſe 
the true place thereof to be inthe point F,in which ficu- 


ation of the Epicicle, the arch O Li is the equacion of 


the Argument, which equacion is greater than it was 
when the Epicicle was in the point E , and the diffe- 
rence betwixt theſe tmo equacions is the arch I L. 
Now it you ſuppoſe the arch ÞP L to beedeuided into 
60cquallparts, looke how many of thoſe parts the arch 
I L doth containe, ſo many proportionall minutes are 
belonging to the equacion of the argument of theEpi- 
cicle,when the place of the ſaid Epicicle is in the point 
F. The finding of theſe proportionall minutes is taught 
iathe 34 Pcecept, and are (et domne inthe 19 Cannon 
inthe Colume,whoſctitle is Scrupula Proportionalia. 


31, [he 
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31. Theabſolute equacion is an atch of the Eclip- 
ticke, which is compounded of theequacion of the Ar- 
gument,and the exceſle anfwerable vnto the proportio- 
nall minutes, And this abſolute equacion is either added 
orſubtracted vatothe true moving of the Epicicle, and 
the ſumme of ſuch addition or the remainer of the ſub- 
traction will ſhew the true diſtance of the Planet from 
the firſt ſtarre of the Ramshorne : whereunto if you adde 
the true Preceſſon of che Equinox, the ſumme of that 


_ addition will ſhew the true longitude of the Planet. 


Sr ONE CHaPr. VI. 
ec Of the ſixt Heauen,or the Heauen of Tupiter. 
Heſixt Heauen,which is of Iupiter, confiſteth of 
T like orbes as doth the Heauen of Saturne,& ther- 
fore the demonſtrations belonging to this Hea- 
uen, ' doe not difter from thoſe which were ſet downe in 
the heauen of Saturne, but only inthetime of their mo- 
tions & in the quantitie of ſome arches: for the deferents 
of the Auge and oppolit Augein the heauen of Iupiter 


doe make their reuolution in 109756 Aigyptian yeares. 


And the Excentrique of this Heauen maketh his reuo- 


lution in 11 /Egyprian years, 318daies,and one houre 
almoſt, And rhe excentricitic of the Excentrique of Iu- 
piteris 2 degrees, ,7.. and the cxcentricitic of the circle 
Equant is 5 degrees, ,*.. The Epicicle of this Heauen 
maketh his reuolution 1n 398 dayes, 21 houres, |, 


” | | my 3-99 190 25 * 
34+ andthe daily motion thercot is },.ii, ii, The grea» 
teſt equacion of the centre which belongeth vnto Ivpi- 
ter,ts 5 degrees, ,',. '\,. and that is when the centre of 
the Epicicle is diltanctrom thetrue Auge of the Excen- 


ique 
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trique 93 degrees,whether it be according or contrarie 
to the ſucceſſion of the ſignes, And the greateſt equaci- 
on of the Argument,when the centre of the Epicicle is 
inthe Augeot the Excentrique,is 10 degrees,, |, *, and 
then the diſtance of the Planertfrom the true Auge of 
his Epicicleyis 100 degrees, almoſt. And the greateſi 
equacion of the {aid Argument,when theEpicicle is in 
the oppolit Auge of the Excentrique, is 11 degrees, ,'. 


Tl 


#. &rthen the Planet is diſtant from thetrue Avuge of the 
Epicicle 102 degrees almoſt, 

The equall or meane moouing of Iupiters longitude 
trom the firſt ſtarre of theRams horne, is daily i." 


9”. a © 


s * 


and the yearely motion thereof is 3o degrees, |... "i 


& maketh one entire reuolution in 11 Agyptian years, 
2 14 dayes,21 houres, |, i, | 
The relt of the lines and arches belonging to this 
Planet, aredefined in the former fift Chapter : and the 
finding of all ſuch things as are needtull for that purpoſe 
are ſer downe in the (aid fit Chapter, differing nothing 
from the manner which was therein ſhewed, except it 
bee in the number of the Cannon, which for Saturne 
was the 19,and for this Planet itis the 20 Cannon. 


CHuaaP, V1, 
e& Of the fift Heauen, or Heanen of Mars. 


5 He fit Heauen belonging to Mats, hath like num- 
[ ber of orbes,as hath the Heauen of Saturne, and 
the ſaid orbes are placed even as they wete in Sa- 
turae, And therefore I ſhall not need to make any per- 
ticular relation of the orbes or lines of this ſphere, but 


ro referre you tothe fife Chapter, ſhewing only here the 
difte- 
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difference of the motions, The deferents of the Auge 
in the Heauen of Mars doe make their revolution in 
4.5038 Fgyprian yeares, foas their daily motion is "i, 
—_ ;,and their yearely motionis !,, 7. 

"This Exccntrique of this Heauen maketh his reuolu- 
tion 10 0nc yeare, and 322 daies almoſt, ſo as his daily 
motion is ,\ ,.*, 2, andthe yearely motion thereof 


IS I91 deprees, , TT APel'ns 

The Epicicle of this Heaven maketh hisreuoJution 
1n 2 yeares,49 dayes, 19 houres, ,; . andthe daily moti- 
on thereof is !,,.#, "*, and his yearely motion is 168 
negroes; 3. 4.08; 


IJ 23* 3o' 42 

The greateſt equacion of the centre belonging vnto 
Mars,is 11 degices, '. #, andthatis when the centre of 
1s Epicicle; is diſtant tromtherrue Auge of the Excen- 
trique 95 degrees and ,'.. beit according or contrarie to 
the ſucceſſion of the Genes, 

The greateſt equacion of the argument, when the 
centre ot the Epicicle isintheAvge ofthe Excentrique, 
is 36 degrees, ,*,. ".and then the diſtance of the Planer 
from the true Auge of his epicicle is 127 degrees almoſt, 

Andthe greateſtequacion of the Argument, when 
tie centre of the Epicicle is in the oppolit Auge of his 
Excentrique, is 46 degrees, ,*, !. and thatis when the 
Planet is diſtant from the Auge k the Epicicle 137 deg. 

The MEanc mouing of the longitude of Mars is eve - 
ry day , On ++ 34+ andthe yearely motion thereof is 191 
+ 186 22» and maketh OnCentire reuoJution in oneycare, 
321 dayes, 23 houres, ,'. 

All other lines and arches belonging to Mars are dcft- 
ned inthe tif Chapter: andthe Cannon feruing tor the 


finding of themand their places, is the 21 Cannon in 
number, 


I 1 C par, 
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CHAP. Vit 
?*& Of the fourth Heanen, or Heauen of the Sunne. 


"F He next Heaven vnder that of Mars, is the Heauen 
ofthe Sunne,and hath his proper and peculiar mo- 


tion from VVeſt to Eaſt. 
This Heaven conſiſteth of five orbes: wherof two are 


called the deferents ofthe meane Auge of the Suns Ex- 
centrique,the other two orbes are called the defcrents of 
the true Auge of his Excentrique,or the orbes ofthe A- 
nomaliaof the true Auge and of theexcentricitic ofthe 
Sunne. The fift Orbe is called the deferent of the body 
of the Sunne, All which you may euidently ſec in the 
fgure following. | 


« T he firſt figare belonging to the Theorique of the Sunne, 


WV 
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N which figure, the outermoſt broad circle, inwhich 

areſet the caraQters of the 12 ſignes , ſignifieth the 

Eclipticke of the eight Heauen,the centre whereof is 
marked with the letter A, which ſignifieth the centre of 
the world, Next vnto this Eclipticke is one of the dete- 
rents of the meane Auge ſignified by the-outermolſt 
blacke orbe, the centre of whoſe convex ſuperficies is 
the point A,andthe centreof his concaueſuperticies is 
the point B, the other deferent of the ſaid meane Auge 
is the lefler broad blacke circle, the centre of whoſe con- 
vex ſuperficies is the point B,and the centre of his con- 
caue ſuperficies is the point A, And betwixt the blacke 
orbesare two ſhaddowed orbes, which arethe deferents 
of the Sunnes Excentrique: and the convex ſupetficies 
of the outermoſt of theſetwo ſhaddowed otbes, as alſo 
the concave ſuperficies of the lower of them have for 
their centre the point B, andtheconcaue ſuperficies of 
the higher and convex ſupetficies of the lower have the 
point C fortheircentre, Betwixt which two orbes is the 
Excentrique of the Sunne,which Excentrique is fignifi- 
cd by the broad whue circle: in the middle of which 
white circle is drawne a circle, in which the centre of the 
Sunne is continually moued: andthe centre of the Ex- 
centriqueis marked with the letter C,which pointis cal 
led rhe moouable centre of the Excentrique, by whoſe 
morion is deſcrivedthe little circle inthe middle of the 
fioure,the centre of whichcircleisthe pointB, 

7. The deferents of the meane Augeof the Sunne 
are two orbes of vnequal|thickneſle, being in ſome re- 
ſpect concentricall with theEclipticke, andin another 
reſpe& excentricall: for the convex ſuperficies of the 
higher, and the concaue ſupetficies of the lower wy" 
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for their centre the centre of the world, marked with A: 
but the concaue ſuperficies of the higher, and convex 
ſuperficies of the lower haue a centre differing from the 
centreof the world: and theſe two orbes haue their pro- 
per and peculiar motion from VVelt co Eaſt vpon the 
axes and polcs of the true Eclipticke,and their Diurnall 
motionis #,/%, andtheir yearely motion is #,., i, 
and do make one entire reuojution in 50717 Egyptian 
yeares: and theſe two orbes doe on]y ſerue to carry the 
meane Aupe of the Excentrique, 

2, The meane Augeol the Excentrique is that point 
inthe defercnt of the Excentrique, which is furtheſt di- 
ſtant fromthe centre of the world, As for example, the 
point G inthe former figure (1gnihieth che meane Auge 
of the Excentrique. 

2. And this point is alwaies determined in the Zodi- 
ake by a right line, drawne from the centre oi the world 
throughthe centre of the licele circle, marked with B, 
vnto the Ecliptickeline,and the line fo drawne, is called 
the line of the meane Auge,astheline AB G, which is 
called the line of the meane Auge. 

4. Butthe motion of the meane Auge isan arch of 
the Eclipticke, beginning atthe firit ſtarie of the Rams 
horne,andending atthe line of the meane Auge, as in 
theſaid igurethe arch x G is the motion of the meane 
Auge:burif the ſaid arch vegin at the ZAquinoCtiall, 
whether the ſame betmeane or true, rhen 15 the ſaid mo- 
tion called the motion of the mean Equir.ox,cxtending 
trom the mean Equinox or trom the true Equinox vnto 
the foreſaid line of the mceane Auge,the finding of euc- 
ry of which motions is(hewed in the 15 Precept, 

5, Ihe deferens of the Excentrique, which fome- 
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times are called the orbes of the Anomalia of the ex- 
centricitie,arethe two ſhaddowed orbes which docarry 
the orbeExcentrique, And theſe two orbes haue their 
proper motion alſo from Eaſt ro Weſt,making their re- 
uolution once in 34.34 Egyptian yeares, and 10 dayes, 
and their daily morion is". and their yearly moti- 
onis !, 5, i, And thoſe deferents are moued vpon 
the centre of the little circle (which centre 1s marked 
with the letter B, and is diſtant from the centre of the 
world 2 degrees, ,\,. ſuch degreesasthelength of the ſe-. 
midiamerer of the Excentrique containeth 60 degrees) 
and their proper axletrec isparalell vnto theaxletree of 


the Eclipticke, and paſſeththroughthe centre ofthe laid. 
lictle circle,as the next figure tollowing ſheweth, And the) 


motion of theſe orbes doth begin at theline of the mean 
Aupe before defined in the third definition of this chap. 
ter. Anditiscalled the Anomaliaor Argument ot the. 
Auge,and ofthe excentricitic ofthe Sunne.By the mo- 
tion of which Otbes the ceatre of the Excentrique 1s 
imagined todeſcribe a little circle aboue the centre of 
the world, whereby the excentticitie of the Sunne chan» 
geth cuery day, 


6, The excentricitic of the Sunne is the diſtance bes; 
twixtthecentre of the world and thecentrte of the Suns: 


Excentrique : and this is threefold, greateſt, leaſt, or 
meane. 

7. The greateſt excentricitic of the Sunne 1s when the 
centre oi the Excentrique is in the Auge of the licle 
circle, #2, inthe point C,andthe quantitie of this grea- 
[eitexcemtricitic,is 2 degrees, ,' .", ſuch like degrees as 


the {einid:ametrer of the Excentrique containeth 60 de- 
Brees, Or te quantitie of the faid greateſt excentricitic 
L111) 1s 
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is 41700, whenthe ſemidiameter of the Excentrique is 
1000 000, 

8. The leaſtexcentricitie is when the centre of the Ex- 
centriqueis inthe oppoſit Auge of the little circle, and 
thenthe diſtance betwixt the centre of the earth and the 
centre of theExcentrique, is 1 degree, *.. /. ſuppoſing 
the ſemidiameter of the Excenirique to be devided into 
60equall parts, bur it the ſaid ſemidiameter be deuided 
into Io00 coo, then the ſaid leaſt excentricitic will be 
32190, 

9, The meaneexcentricitie is when the centre of the 
Excentrique is inthe middle diſtance berwixt the Auge 
and oppolit Auge of the lictle circle, and then the ſaid 
ExXcentricitic is o degrees, ,/,. i. ſuch parts asthe ſemi- 
diameter of the Exccntrique containeth 60. But if the 
ſaid ſemidiameter bee ſuppoſed to bee deuided into 
000 000 parts,then the ſaid meanexcentricitieis 9510, 
And the ſemidiameter of that little circle containeth © 
deprees, ,. i. 

10, The Anomalia of the Aupeand excentricitic, 
which is alſocalled the centre of the Sunne, is an arch 
in the concaue ſuperficies of the outermott deterent of 
the meane Auge, which arch is comprehended betwixt 
theline of the meane Auge,and aright line drawn from 
the centre of the lictle cucle through the movable cen- 
tre of the Excentrique vnto the concave ſupetficies ol 
the ſaid outermoſt orbe. Or thus, the centre of the Sun 
is anatrch of thelittlecircle, beginning at the Acuge of 
faid little circle, and endingatthe moyable centre of the 


Excentrique. As for example. 
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The ſecond figure belonging to the T htorique of 


the Sunn. 


In this figure ſuppoſe the point Atobethecentre 


of the world, and B the centre of the concave ſuper- 
ficies of the outermoſt of the two deferents of the 
meane Auge, andC the centre of the Excentrique, 
whoſe place was ſometimes in the point P, but nowis 
gone from thence vnto C, ſo is A G the line of the 
meane Auge, and A P isthe greateſtexcentricitie, and 
A Othe leaſt excentricitie, and P O is thedifference 
betwixt the greateſt and leaſt excentricitic , the halfe 

whereol 
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whereof is B O, and A B is the quantitic of the meane 

excentricitic,and the place of the centre of the Exccn. 

trique is in the point C,andthearch G Þ is the Ano- 
malia or Argument of the Auge and of the excentrici- 
tie in the concaue ſuperficies of the highelt defercnt of 
the meane Auge, and thearch Þ C ot the little circle 
1s the Anomalia of the Auge and excentiicitic: andthe 
rightline B C F is the line which ſhewerh the meane 
Auge of the orbes of the Anomalia of the Auge,in re- 
ſpect of their centre. 

11, The meane Avge of the orbes of the Anomalia 
of the excentricitie, is that point in the concave ſuperi- 
cies of the higheſt deterent of rhe Excentrique, which 
isfurtheſt diſtant from the centre of the lite circle,and 
is pointed out by aright line drawne from the centre of 
the ſaid little citcle, through the movable centre of the 
Excentrique. As in this ſecond figure, in which the 
point B isthe centre of the little circle, and C is the 
centre ofthe Excentrique, through which point C if you 
drawa right line from A vnto the concauitic of the 
higheſt deferenc of the Excentrique, as vnto the point 
E,the faid point E is the mean Auge of the orbes of the 
Anomalia of the excentricitic , Now 1! you acde the 
daily mouing of this meane Avge, which is, 1,9, (as 
was ſaid inthe fift definition of this Chapter) vnto the 
daily moouing of the meane Auge of the excentricitie, 
which is 9," (as was ſaid inthe fit definition of this 
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Chapter)the ſumame of that addition will be, '7, "and 
this is the daily diſtance betwixt rhe rwo meane Auges, 
viF.that of the excentricitie,and this of thc orbes ot rhe 


Anomalia of the excentricinc, 


12, The orbe Exceatrique is an 03be in the Theorique 
OI 
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of the Sunne, in which the body of the Synne is conti- 
nually caried about. This orbeis placed betwixtthe two 
orbes, which are the deferents of che Excentrique, and 
mooueth from Weſt to Eaſt vpon his owne moouable 
centre (which centre is movable, by reaſon of themoo- 
ving of the two orbes, which are the deferents of the 
Excentrique) and the axletree which is alſo mouable ac- 
cording to the motion of the centre of the Excentrique 
inthe circumference of theſaidlitle circle, And the dai- 


orbes of the Anomalia of the excentricitie is ,*,. i.!. 
and maketh his entire reuolution in 365 dayes, 3 
houres, /,. !*. which motion is reckoned from the 
meane Auge of the orbes of the Anomalia of the ex- 
centricitie, For the Sunne rerurneth to the ſaid point or 
meane Auge in 365 dayes,3 houres, ,*.. *. 

I 3, Theline of the true place of the Sunneis a right 
line drawne from the centre of the world through the 
centre of the Sunne vnto the Eclipricke : and the point 
inthe Eclipticke in which the ſaid line endeth,is the true 
place of the Sunne. As inthe former ſecond figure; ſup- 
pole the centre of the Sunne to be in the point M of the 
Excentrique, and hauing drawne alinetrom A to M, 
and ſo forth vato the Eclipricke in the point, the ſaid 
line AR iscalled the line of the true place of the Sunne, 


andthe point R is ſaid to be the true place of the Sunne 
inthe Eclipricke. | 


I 


14. Ihe yearecly Anomalia of the Sunne, which is al- 
localled the meane Argument of the Sunne,is an arch 
ot the Excentrique,which is comprehended betwixt the 
line of the meane Auge of theExcentrique,andthe line 
of the true plice of the Sunne. As in the toreſaid ſecond 


K k figure 
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figurethearch L M is called the yearely Anomalia of 


the Sunne, 

Or thus, The yearely Anomalia of the Sunne is the 
exceſle or difference, whereby the daily motion of the 
Sun fromthe mean Auge ot che orbes of the Anomalia 
of the excentricitie,exccedeth the daily diſtance betwixt 
the meane Aupe of the Excentique, and the meane 
Aupe of the orbes of the Anomalia: and this Anoma- 
lia is found by ſubtracting the daily diſtance of the ſaid 
rwo Auges, which is," "i, (as was fhewed in the 11 


definition of this Chapter)out of ©, i. i, i, which is 
the daily motion of the Excentrique from the meane 
Auge of the orbes of the Anomalia of the excentricitic 


(as was ſhewed before in the 12 definition:)the remainer 
of which ſubtraQtion millbe j,. 5, i, "i, And although 


thatthis Anomalia doth belong properly vnto the Ex- 
centrique : yet notwithitanding the ſaid Anomaliais al- 
ſo ſuppoſed to be inthe Eclipticke,by imagining a line 
to beedrawne from the centre of the world vnto the E- 
clipticke, in ſuch order asthat the ſaid linc may be para- 
lell vato another line which is drawne from the centre of 
the Excentrique vntothe place or centre ofthe Sun: and 
theline ſo drawn,may becalled che line of the Imaginas 
rie motion of the Sun. As in theforeſaid ſecond figure let 
arightline be drawn from C to M,then vnto the ſame 
line draw another parale]] right line from the centre A, 
and produce the ſame vnto the Eclipticke in the point 
N; ſo ſhallthe arch of the Eclipticke, which is compre- 
hended betwixt the points E and N, bce the yearely 
Anomalia or meane Argument of the Sunne in the Zo- 
diake. The finding of which Anomalia for any time ap- 
pointed, 1s taught in the 8 Precepr, by helpe of the 1 3 
ply 
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and 14 Cannons inthat Collum, whoſetitle is Anoma- 
lis annua Sls, 

15. The true Auge of the Excentrique is that poine 
in the Excentrique which is furtheſt diſtant from the 
centre of the world, And this true Auge 1s pointed or 
ſhemed by a right line drawne from the centre of the 
world through the moouable centre of the Excentrique 
vnto the Eclipricke, and the point inthe Eclipticke, in 
which the ſaid right line doth end,jis theplace ofthe true 
Auge of theExcentrique in theEclipticke: andthefaid 
rightline 1s called the line of the true Ange of the Ex- 
centrique : as in the foreſaid ſecond figure the point A 
ſignifying the centre of the world, and the point C the 
centre of theExcentrique, inthe ſuperficics of which 
Excentrique the point D is furtheſt diſtant from the 
centre A and therefore the point D isthetrue Aupge of 
che Excentrique:and therightline ACD iscalledthe 
line of the true Auge of the Excentrique: and the point 
K in the Eclipticke, in which the ſaid line endeth, is the 
place of the true Auge in the Eclipticke, the finding 
whereof is taught inthe 16 Precept. 

16, The motion of the true Augeof rhe Excentrique 
is an arch of the Eclipticke, beginning at ſome princi- 
pall pointin the Eclipticke, and ending at the line of the 
true Auge of the Excentrique: which principall point 
if it be the firlt arre of theRams horne, then is the 
{aid motion called the moouing of the true Auge from 
the ficlt ſtarre of Aries : and it the faid motion or arch 
doth begin atthetrue Equinox, rhen 1s the ſaid motion 
caileJthe moouing of the true Auge from the true E- 
quinoR, 


17. Theequacion of the centre is an arch of the 
K & 1 Eclipticke, 
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Eclipticke, which is comprchended betwixt the meane 
Auge of the outer blacke orbes, and the.truc Auge of 
the Excentrique, as inthe foreſaid ſecond figure of this 


Chapter, the arch K G in the Eclipticke 1s called the 
equacion of the centre: and this equacion neuer excee- 
deth 7 degrees, ,,. !'.. the manner of the finding of 
which equacion isſhewed inthe 15 Precept, by helpe of 
the 17 Cannon in that Colume,whole tile is Centr:, 

18, The true Argument of the Sunne, which is alſo 
called the equated yearely Anomalia, is an arch of the 
Ecliptick,which is contained betwixtthe line of the true 
Auge of the Excentrique,and the line ofthe Imaginatie 
motion of the Sunne, As in the foreſaid ſecond figure 
the line A _K isthe line of the true Augeof the Excen- 
trique,and the place of the ſaid true Auge in the Eclip- 
ticke is the point K, Likewiſe the line A N is the line of 
the Imaginarie motion of the Sunne, Nowthe arch of 
che Eclipticke, which is contained betwixtthe 2 points 
K and N,is called the true Argument or equared Argu- 
ment of the Sunne. For the difference betwixt the mean. 
and true Arguments of the Sunne, is allo the difference 
which is betwixt the meane and true Auge of the Excen- 
trique,which difference is called the equacion ofthe cen- 
eb defined in the 17 definition of this Chapter. 
The manner of equating the Argument, is taught in 
the 15Precepr. 

19. Theequall\unple mouing of the Sunne is an arch | 
of the Ecliptick, beginning at the firſt ſtarre ofthe Rams 
horne,and ending atthe line of theImaginarie motion 
(which line we call hereafter the line of the meane moo- 
uing of the Sunne)as in the foreſaid ſecond hgurt ofthis 
Chaprer, the arch + N is the cquall imple moouing of 


the 
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the Sunne: The quantitic of which ſimple moouing is 
> 6, 5, 3, euery day,and according to this motion the 
Sunne maketh one entire reuolution 1n 365 dayes, 6 
houres, i, i 


the daily compound motion is 5, #. 3 iii, whereby the 
Sunne according tothe equall compound motion ma- 
keth his reuolution in 365 dayes, 5 houres, {,. i, The 
manner of finding of theſe two equall motions of the 
Sun,thar isto ſay, the ſimple and compound moouing, 
is taught in the 8 Precepr, by helpe of the 13 and 14 
Cannons. 

21. Thetrue motion of the Sunne is an arch of the 
Eclipticke,beginning atthe firſt ſtar of theRams horne, 
and ending atthe true place of the Sunne: and then is 
the ſaid true motion called the true mouing of the Sun 
vader the 8 ſphere, But ſometimes the ſaid arch of true 
motion is ſuppoſed to begin ar the true Vernall Equi- 
nox, andthen itiscalled thetrue motion of the Sunne 
vnder the firlt movable. 

22, The proportionall minutes are the 60 parts wher- 
by the equacions of the Argument doe encreaſe or de- 
creaſe,according asthe excentricitic of the Sun encrea» 
ſerch or decreaſeth, The finding of which proportionall 
minutes is taught in the fifteenth Precept, and areſet 
downe inthe ſeucnteenth Cannonin the Collum,whoſe 
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title is Scrupula Proportionalia. 
23. The cquacion of the Argument or yearely Pro- 
ſthaphereſis is an arch of theEclipticke, which is com- 
prehended betwixt the line of the meane moouing and 
the line of the true mouing of the Sun. Andthis cqua- 
cion of the Argument is nothing, when the Sunne is &l- 
ther inthe Avge or in the oppoſit Auge of the Excen- 
trique, and is alwaies greateſt inthe mceane Jongitudes 
of the Sunne: which meane longitudes are pointed out 
inthe circumference of the Exccntrique, by arightline 
drawne perpendicularly vpon the line of the true Auge 
through the centre of the world, As in the foreſaid 1c- 
cond figure of this Chapter,the line A D is theline of 
thetrue Avge of the Excentrique, which another line 
croſleth with right angles in the point A,which perpen- 
dicularline istheline T V, and bceing produced vnto 
the Excentrique,ſheweth the points T and V tobe the 
points of meane longitudes. And the greateſt equacion 
of the Argument that can be, which is when the centre 
of the Excentriqueis inthe Auge of thelittle circle, is 
two degrees, ,i,. i. and thatis when the Sun is diſtant 
from thetrue Auge or from the Auge of the Excen- 
trique 93 degrees. But when the centre of the Excen- 
triqueis in the oppoſit Auge ofthe ſaidllittle circle,then 
is the greateſt equacion of the Argument no more bur 
x degree, +, 4, and thatis when the diſtance of the 
Sunne from therrue Auge, is 92 degrees, And this equa- 
cion is calledin the tables, The equacion of the orbe:the 
finding whereof is taught inthe 15 Precept,by helpe of 
the 17 Cannon,inthe Collum whole title is 0r6#, 
24.Thetrue argument of the Sunne,is the diſtance of 
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the Sunne fromthe true Avuge of his Excentrique. 
25, The 
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25. Theexceſſe or diuerſitic of the diameter, is an 
arch of theEclipticke, whereby thecquacionot the ar- 
gument -(the centre of the Excentrique being in the 
Augeof thelittle circle) excecdeth the equacion ofthe 
argument,whenthe centre of theExcentrique is in the 
oppolit Auge of thelictlecircle. The true argument of 
the Sunne beingof oneſelfe quantitie in each pofition 
of the centre of the Excentrique in; the circumference 
of the little circle, For the equacions of the argument 
doe decreaſe continually, fo long asthe centre of the 
Excentrique is deſcending from the Auge of the little 
circle,vntillit come tothe oppoſit Auge of the ſaid litle 
circle, andfrom thence do begin againe to encreaſe, vn- 
till che centre of the Excentrique returneth again vnto 
the Augeof thelittle circle, The finding of which Ex- 
cellce is taught inthe 15 Precepr, andis fer downein the 
17 Cannoninthat Colume,whoſetitle is Exceſſms. 

26, The coequated and true equacion,which is other- 
wiſe calledithe abſolutecquacion of the orbe, is an arch 
compoundedof the true equacion of the argument, 


and of the exceſle, proportionable vnto the proportio- 
nall minutes, 


CHAP, IX, 
ec Of thethird Heautn,or Heaven of Venus, 


HenextHeauen vnderthat of the Sunne, is the 


Heaucn of Venus, which hath his proper mouing 
from Welt to Eaſt. 


This Heauen hath foure orbes, as the Heauen of the 
three higher Planets haue,tluat isto ſay, two, which are 
called the deferengs of the two Auges, then the Orbe 
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Excentrique, or the deferent of the Epicicle, and the 
Epicicle it ſelfe,in the circumference whereof che Planer 
is alwayes carried, And becauſe I have defined the ſaid 
orbes inthe fift Chapter, I thinke them needleſle to be 
here againerepeated: and therefore Ireferre you tothat 
Chapter: For the Orbes of Venus doe not difter from 
the Orbes of Saturne in. ſhape and poſition, but onely in 
the quantiticof their motions. 

The deferents of the Avge and oppoſit Avge in the 
Heauen of Venus do continue without any motion,and 
the place of her Auge, which is in the Eclipticke of the 
eight Heauen,isalwaics 48 degrees, ,,. reckoning from 
the firſt ſtarre of the Rams horne: and the oppoſit Auge 
1salwaies 3 Sex, 48 deprees, .\,. from thefiuſt ſtarre of 
the Rams horne,accounting the (aid diſtance according 
to the ſucceſſion of the ſignes. TheExcentrique of Ve- 
nus mooucth according to the ſucceſſion of the ſignes 
vpon his proper centre, which is differing from the cen- 
tre of the world, and the poles and axletree of this Orbe 
are moouable, ſometimes approching neare vnto the 
poles of the Eclipricke,andatother times are turther off. 
Howbeitthis Excentrique maketh one entire reuoluti- 
on, beginning atthe firſt ſtarre of the Rams horn in 365 
dayes,6 houres, 5, #,. ſo asthe moouing of this orbe is 
equallvntothe ſimple equall mouing ot the Sunne, be= 
fore defined inthe 19 definition of the 8 Chapter, And 
therefore the line of the meanc moouing of the centre 
of Venus herEpicicle,is alwaies in the ſame place of the 
Zodiake, in which the line of the meane mouing of the 
Sunne is : ſoas inſecking for the meane mouing of Ve- 
nus her longitude, youare to find the fimple equall mo» 
uingof the Sunne in ſuch order as the eight Foreps a 

chewy: 
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cheth: from which if you ſubtract 48 degrees, i. the 


remainer will ſhewthe meance Anomalia of the Excen- 
trique, or meane centre, betoredefined inthe 13 defini- 


tion of the 7 Chapter, VWhich it youſubtraR out of the 
true motion of the longitude of theEpicicle (which is 
defined inthe 17 definition of the 7 Chapter)theremai- 
ner will be the true centre or the equated Anomalia of 
the Excentrique, which is defined inthe 16 definition 0 
the 7 Chapter, EITD 

The Epicicleof Venus hath alſo hisproper motion 
inthe Excentrique, whereby it ſwatueth from the plane 
of the Excentrique, | 

The femidiameter of the Epicicle is 43 degrees, |. 
ſuch like degrees, as the ſemidiameter of the Excen- 
trique containerh 60 degrees, And becauſe that the line 
of the meane moouing of het centreis all one with the 
line of the meane moouing of the Sunne, it may eaſily 
appeare,thatthe ſtarre or Plafiet will be twice conjoined 
with che Sunne in one reuo]ution of her =picicle,thatis 
toſlay,once inthe Auge, and once inthe oppolit Auge 
of the Epicicle, Burit ſhe beneither inthe Augenor in 
the oppolit Auge of theEpicicle, then in her aſcending 
from che oppolic Auge of her Epicicle vnto the Auge 
thereot the goeth betore the Sunne,and is our morning 
ſtar,called ot the Latines Lucifer. But in deſcending trom 
the. Auge of her Epicicle vato the oppolit Auge therof, 
the gocth after the Sunne,and is our eucning (tar,called 
of re Latines H:ſperus, : 

The daily mouing of the Anomalia of Commurati- 
on(which was defined in the 23 definition of the 7 chap- 
rer)is 1," andrheycarely morion theceot is 3 Sex. 


5 


43 degrees, i, and maketh one entire reuolution 
Li in 
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in one yeare 218 dayes,21 houres, 15 minutes, 

| Thegreateſtequacion of herEpicicle is 45 degrees, 
1-* ze» if the centre of the Epicicle be inthe Auge of her 
Excentrique, and thatthe Planet bee diſtant trom the 
Auge of the Epicicle any way 2 Sex. 15 degrees, ;. bur 
if the centre of the Epicicle be in the oppoſit Auge of 
the Excentrique,and thatthe Planet be d:ſtant 2 Sex. 17 
_ from the Avge of the Epicicle,then is the grea- 
teſt cquacion of the argument of Venus 46 degrees, 5,. 
3, Whatother points, lines, and arches are ncedtull ro 
be known forthe calculating of her motion at any time, 
are ſet downe before inthe 7 Chapter, vnto which I rc- 


ferre you, onely the finding of the equacions belonging 


vnto this Planer,muſt be ſought for in the 22 Cannon,in 
ſuch order as is taught inthe 34 Precepr, And thusI end 
with Venus, 


| CHAP. X,. 
t& Of the ſecond Heaven, or Heauen of Mercaric, 


Ext vader the Heauen of Venus isthe Heauen of 
Mercurie,which confiſteth of ſix orbes.that is to 
ſay, 2 deferents of the Auge of the circle Equant, 
two defcrents of the Auge of the Anomalia of the Ex- 
centrique,the fift orbeisrhe Excentrique, and the (txt 1s 
the Epicicle. 

The five firſt orbes are in all reſpects like vnto the five 
orbes of the Sun, whereof wee ſpake inthe 8 Chapter. 
And the ſixt orbe,which is the Epicicle, is like vato the 
Epicicle in the other Planets whereof we ſpake in the fift 
Chapter, NotwithſtandingI think itnot amifle for your 
berter vnderſtanding to ſer downe the faid orbes in this 


figure here next following. 
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q The firſt figure belonging to the Theorique 


of CMErcarie, 


N chis figure the two outermoſt circles, in which arc 
Tee the caraQters of the twelue ſignes, doe ſignific the 
two Ecliptickes,one of the firſt mouable,the otherthe 
Eclipticke of the eight Heauen, The two broad & black 
circles doe ignific thetwo deferents of the Auge of the 
| L1 F! cucle 


F 4 
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circle Equant,andihe two ſhaddowedcircles do ſignifie 

the defercnts of the Auge of the Excentrique, and be- 

twixt themis a broad white circle, which repreſenterh 

the Excentrique: in the middeſt whereot is the ciicum- 
ference of acircle, which the centre of the Epicicle is 
imaginedto deſcribe. And another circumference is allo 
drawn inthe ſaid Excentrique,which cuteththetormer 
circumference inthe two points I and G, and this cir: 

cumference ſignifieth the circle Equant, Apgaine, inthe 
Excentrique isanother litle circle,repreſenting the Epi- 
cicle, the centre whereof is the poiatH, andin the cir- 
cumference thereof isa little ſtarre, which {ignifieth tlie 
Planet of Mercurie, The point in the middle of this Fi- 
gure, which is maiked with theletter A, {1gnificth the 
centre of the world, and C isthe centre of the Excen- 
trique,andB is the centre of a litle circle,inthe circum- 
ference whereof the cenie Calwaics moucth about the 
centre B,and D is the ceatre of the circle Equant, 

The motion of the two deferents of the Auge of the 
Equant is like vntothe motion of the deterents of the 
meanc Auge of the Sun, for it is equall and regular vpon 
the centre of the world according co the ſucceilion of 
the ſigns,that is roſay, from VVeſt ro Eaſt vpon their own 
proper poles,which are equally diſtant from the poles of 
theEclipticke : and the daily motion of thelc orbeg is'", 
ii, andtheir yearcly motion is #\,. 5, ii, and ſodomake 

oneentire reuolution in 22700 AZgypuan yeares, 
Theexcentricitie, that is to ſay, the diſtance of the 
centre of the circle Equant from the centre of the woild, 
is 3 degrees.{uch degrees asthe ſemidiameter of the ſaid 
circle Equantcontaineth 60 degrees. The line A B N 
"ſignificth the line of the Auge of the circleEquant:and 


ths 
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this line is drawne through the centre of the world, and 
alſorhrovgh the centre of the little circle, marked with 
B, cucn ay theline of the meane Avgeotf the Sunne is 
wont to be drawne, as was ſaid inthe third definition of 
the eight Chapter , And the place of the Auge of the 
ſaid circic Equantis marked with the letter N, like asthe 
point M is theplace of the oppoſit Auge of the ſaid cir- 
cle Equant.And theatch ofthe cightEclipticke, marked 
with the fiſt ſtarre of the Rams horne, and with the let- 
ters Ml N,is the motion of the Auge of the Equant vn- 
dertheeightſphere, Butthearch D M N is the moti- 
on of the ſaid Auge vnder the fuſt inouable or from the 
true EquinoGCtiall point, markedin the faid Eclipticke of 
the firſt mouable with the letter D. | 

The deferents of the Excentrique doe moue regular- 
ly about the centre of the little circle, contrarie to the 
ſucceſſion of the fignes,as the orbes of the Anomalia of 
the Auge of the Sunne doe mooue namely vpon their 
proper poles and ax!etree,and do make their reuolution 
in 365 dayes, 6houres,,\. '*, and their daily motion 1s 
fe ni Andthe centre of the little circle is diſtant 
from the centre of the world 6 degrees, and from the 
centre of the Equant 3 degrees, ſuch degrees I mean as 
the ſemidiameter of the Equant containeth 60 degrees, 
By meanes of which motion, the excentricitic of the 
Planet changeth euery day,and is greateſt when the cen- 
tre of the Excentrique is1n the Augeof the little circle, 
and the ſaid excentriciticis leaſt when the centre of the 
ſaid Excentrique is inthe oppoſit Auge of the ſaid little 
Circle, and the faidexcentricitic is meane when the cen- 
tre of the centre of the Excentrique is in the middle 
point betwixt the Auge and oppolit Auge of the ſaid 
L1 ij - little 
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littlecircle, All which things were ſhewed in the 7, 8, 
and 9 definitions of the 8 Chapter, 

TheExcentrique hath his proper motion vpon his 
owne poles, whichare alſo moouable, andthe motion 
thereofis according to the ſucceſſion of the figns,which 
motion although it be irregular and vnequall in reſpe 
of thecentre of the world, yet is the fame regular and 
equall in reſpect of thecentre of the circie Equant:and 
the daily motion is ,}, #. 4, ii, and maketh oneentire 
reuolutionin 3 65 dayes,6 houres,,\. '. And this mo- 
tion is tound by ſubtraCting the daily motion of the de- 
ſerents of the Auge of the Equanmt(whichis i, ',» our 
oi the daily motion 0: the longitude of Mercurie,which 
15 8 44-00; ---HG 


yoo v1 forforheremainerwil be |}, .9.0 which 


ſumme is the daily motion of the Excentrique,counting 
from the lineot the Auge ofthe Equant, And you haue 
ro note,that themotionof the longitude of Mercurie is 
equallynto the ſimple equall mouing of the Sunne, ſo 
as when you are to find outthe equall longitude of Mer- 
curic,you hauc toſeek in the Prutenicalrables the equal 
ſimple moving ofthe Sunne for the time giuen: and as 
forthe moouing of the Anomalia of the Excentrique, 
youarctaught howto find the ſame at any time by the 
8 Precept, by helpe of the 13 and 14 Cannons, in the 
Collum,whoſetitle is Apoges Mercury, 

Asforthetrue Auge of theExcentrique,the ſame is 
tound as was ſhewed,inthe 15 definition of the 8 Chap, 

The Epicicle of Mercurie hath his proper motion 
vpon his mouableaxletree, and the daily motiontherot 
is 3 degrees, i, #, 3,5, »., and maketh oneentire reuo- 
lutionin 115 dayes, 21 houres, |. 1, ", and the ſemi- 


2$6* 84 


diameter of the Epicicle is 22 degrees, ,'.. ſuch degrees 
as 
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as the ſemidiameter of theExcentrique comtineth 60, 
like as was ſaid before of Venus: For ſince the motion of 
his longitude is alwaies equall vnto the equal] ſimple 
moving of the Sunne, it cannot be but that this Planer 
muſt be alwajes neare vnto the Sunne; ſometimes going 
before the ſame,and then it may be ſeene in the morning 
before the Sunneriſeth; and ſometimes it followeth the 
Suv,and then it may beſeene in the euening. 


Laſtly, the greateſt equacion of the Argument of 


Mercurie,when the centre of his Epicicle isin the Avge 
of his Exccntrique (the Planer being then diſtant from 
the Auge of theEpicicle109 degrees) is 19 degrees, j.!. 
Butif he bediſtant 114 degrees from the Auge of his 
Epicicle,andthatthe centre of the Epicicle be inthe op- 
poſit Auge of the Excentrique , then is the greateſt 
equacion of his argument 23 degrees, .*, *, 
Now,as forthe points, lines, and arches belonging to 
the calculating ofthe Motions of Mercurie, becauſe they 
doe not difter | thoſe which we haue ſhewed in the 5 
Chapter,I therefore referre you to that Chapter:and as 
for the particular cquacions,you ſhal find them ſer down 


inthe 23 Cannon of thePrutenicall Tables. 


Cuan 2h | 
e& Of the firſl Heauen,or Heaven of the Moone, 


He laſt or loweſt Heauen is the Heauen of the 
Moone,and itconfiſtcth of foure orbes , whereof 
the firſt is called the orbe or circle of the Nodes,or 
the deterent of the head and taile of the Dragon. 
The next orbe is calledthe deferent of the Epicicles. 
The thud orbe iscalled the fuſt Epicicle. 


And. 
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And the fourth isthe ſecondEpicicle. 
All which orbesareſer down inthis figure following, 


_ q The firſt feenre belonging to theT heorique of 
the Moone, 


Youſhall find the twoEpicicles of the Moone more 
plainely fer downe in thethird figare here following, 


In 


- 
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N che former figure,the two outermoſtcircles do ſig- 
nifiethe two Eclipticks,as in the Heauen of Mercurie. 


Next vnto them is another white circle,in which are 
ſet the caraQters of the head and taile ofthe Dragon,ſig- 
nitying the deferent of the Nodes, and in the middle 
tiacreot is the circumference of a circle, in which the 
two Nodes doe continually mque. Next vnto that is a 
great broad and blacke orbe, ſignifying the deferent of 
the Epicicles : in which orbe is aſhadowed circle, which 
repreſenteth the firſt Epicicle, whoſe centre is marked 
with the letter E : and vpon the perpendicular line C 
B are placed two other littlecircles,0neabouc,and ano- 
ther beneath the centre E, both whoſe centres are mar- 
ked with the letter F, and theſetwolittle circles beeing 
waiite within, doe (ignific the ſecondEpicicles. And in 
the circumference of cither of them is ſer the caracter 
of the Moone . The point A fignifieth'the centre of 
the world, the point B ſignifieth the Auge of the firſt 
Epicicle,andthe point C is the oppolit Auge of the ſaid 
ficſt Epicicle. | 

x. ſhedeferent of the Nodes is an otbe in the The- 
orique of the Moone, inwhich the Nodes doe continu. 
ally moue, marked in the former figure with the head 
and taile of the Dragon, deſcribing the middle circle 
of the ſaid orbe, This orbe is concentricall, thar is, hath 
one ſelfe centre with the Zodiake : and the motion of 
this orbe is regular and equall in reſpect of the centre 
of the earth, vponthe axletrec and poles of the Zodi- 
ake, contrarie to the ſucceſſion of the ſignes, and the 


daily motion thereof is i. ', i, and in one yeare 
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mooueth 19 degrees, i,, 5. ii. and ſo maketh one 
entire reuolution in 18 Agyptian yeares, 223 dayes, 
6 houres, ;\, and by the violence'or ſtrength of his 
EY he carricth the other orbes round about with 

IM. + 

_ 2, Thedeferent of the Epicicles is the foreſaid blacke 
Orbe inthe Theorique of the Moone, in which theE- 
picicles of the Moone are carried continually about, 
And this blacke orbe hath his owne proper motion, 
which isaccording tothe ſucceſſion of the ſignes, and 
is regular in reſpect of the centre of the world, marked 
with the Jetter A, and mooucth vpon his owne axletrec, 
which cuteth the axletree of the Eclipticke inthe point 
A,the centre of the world, and the poles thereot are al- 
wayes no more but five deprees from the Eclipticke : 
whereby it /happeneth, that the plane -of this: Orbe 
cutteth theplane of the Eclipticke in two points;which 
are called the Nodes, orthe headand taile obrhe Dras 
gon. Forthe vnderſtanding whereof I haue.ſet downe 
this other figure next following, Fen 
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q The ſ:cond figure belonging to theT beorigue 
of the Moone, 
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N which figure thecircle E CE K fignifieththe plane 
of the Ecll pricke, and the centre thereof is marked 
with the point A: and the circle F BE I ſignitierh 
the plane of the deterent of theEpicicle,in the circum- 
ference whereot is the centre of the firſt Epicicle , mar- 
ked with the letter L; and in thecircumference thereof 
is the centre of the ſecond Epicicle,marked with thelet- 
ter M, andin the circumference thereof is the character 
of the Moone: and the centre of the deferent of the Epi- 
cicle,isthe ſame whichthe Eclipticke hath, that is to lay, 
the centre A; and this circle crofleth che Eclipticke in 

two oppoſit points, that is toſay, inthe point F and E, 
called he Nades,the one of which is called the head of 
the Dragon,marked with this caracter Q , and the other 
1s called the taile of the Dragon, marked with this cara- 
Mm 1; - on 
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Qerv.Vntocither of which two Nodes when the Moon 
commeth, then (he is in the Eclipticke,and in her moo- 
uing from either of the ſaid two Nodes ſhee goeth fur- 
ther and furcher from the Eclipticke, vntillſhe come to 
one of the 2 Jimits of her Jaticude either North or South, 
3. Whereot her North limit is marked in this figure with 
the letter B, and her South limit with the letter 1, either 
of which limjts is never more diſtant from the Ecliptick 
than fiue degrees, but from the Nodes each limit is di- 
ſtant 90 degrees, : 


4- And hereby you may gather,thatthe two Nodes 
are nothing els but two points,in which the plane of the 
defcrent of the Epicicles dooth croſle the plane of the 
Eclipticke . And the one of theſe Nodes is called the 
alcending Node or head of the Dragon , and the 0- 
ther is called the deſcending Node or the taile of the 
Dragon. 

5. Theheadof the Dragon isthatNode, vnto which 
when the Moon commeth, the beginneth ro go North- 
ward from the Eclipticke: and that Node is marked with 
this caracter Q, 

6. Theraile of the Dragon is that Node, vnto which 
when the Moone commeth, the beginneth to go South- 
ward fromthe Ecliptick, which Node is marked withthis 
caracter UV, 

7. Theline ofthe mean or true moving of the Nodes 
is aline drawne from the centre-of the world vnto any 
of the {aid Nodes: as in the formerfigurethe line A F 
ſtenifieth che line of the moving of the head of the Dra- 
gon,andtheline A E fignitierhthe linc ot the mouing 
of the taile of the Dragon. ; 

$8. The meane mouizg of the Nodes is an arch oi the 


Eciip« 
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Eclipticke, beginning at thefirſt ſtar of theRams horne 
or at the firſt true Vernall Equinox, and endeth at the 
line of the moving of the Node, fo astheſaidarch bee 
reckoned contrarieto the ſucceſſion of the ſignes. 

9. The true moouing of the Nodes is an arch of the 
Eclipticke,beginning at the firſt ſtarre of the Rams horn, 
if the ſame bee reckoned in the Eclipticke of the eight 
Heauen,or atthe true Vernall Equinox,if the ſame bee 
reckoned in theEclipricke of the firſt mouable, and en- 
ding atthe line of the mouing ofthe Nodesſo as the ſaid 
_ be numbered according to the ſucceſſion of the 
Ignes, TR 

n o, The line of the meane mouing of the Moone is a 
line drawne from the centre of the world through the 


centre of the firſt Epicicle, and ſoforth vnto the Eclip- 


ticke. As for example,inthe firſtfigure the right line A 
E B is the line of themeane mouing of the Moone. 

11, The place ofthe centre of the firſt Epicicle inthe 
Eclipticke, isthat point in which the line of the meane 
mouing of the Moone falleth in the Eclipticke. As inthe 
ſaid firſt figure thepointB in theEclipticke is the place 
of thecentreof the firſtEpicicle. 

12, The meane ſimple moouing of the Moones lon- 
gitude, is at) arch of the Eclipticke, beginning atthe firſt 
{tarre of the Rams horne,and ending attheplaceof the 


centre of thefirſt Epicicle, As in the ſaid firſt figure the 


arch x H K iscalled the mean, equall,or ſimple mouing 
of the Moones longitude: andthe daily moving of this 
{1mple longitudeis 13 degrees, {,. ,*.2;. andaccording 
vatothis motion the Moone maketh her reuolution in 
27 dayes,7 houres, |}. i, forinthis time ſhee returneth 
vnto the firſt Rarre of the Rams horne,and this 1s called 


M m 11) the 
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the Periodicallmoneth. As in the firſt figure the arch 
x H K istheequall ſimple mouing of the: longitude of 
the Moone. NS FEALH 

12..Burif the ſaid motion dooth begin at the meane 
place of the Sunne,that is,at the line of the meanc mo- 
uing of the Sunne, then is itcalled the equallor meane 
longitude of the Moone from the Sunne, and then the 
daily motion is 12 degrees, {. i... and according vn- 
rothis, the Moone maketh her reuolution in 29 dayes, 
I2 houres, ..*. and the time of this reuolution 1s called 
the Synodicall moneth, Soas if you ſubtract the equall 
ſimple moouing of the Sunne out of the equall ſimple 
moouing of the Moones longitude, the remainer will 
ſhew the meane longitude of the Moone from the 
Sunne, As in theſaid firſt figure ſuppoſe che arch « H to 
be the equall ſimple mouing of the Sunne, and the arch 
x HK tobethe equall ſimple moouivg of the Moones 
longitude. Nowit you ſubtract » H out of « H K, the 
remainer willbe H K, andchat 1s the meane longitude 
of the Moonefrom the Sunne. And the finding of this ; 
at any time giuen,is taught in the 8 Precept, by helpe of 
the 13 and 14 Cannons, inthe Collume whole title 1s 
Lonetrado media a Sole. 

14. And againe,ſometimes the meane mooving of 
thecentre of the firſt Epicicle or of the Moone,is ac- 
counted to begin at the North limit, and then is it called 
by Ptolemey and Copernicus the mean motion of the lati- 
tude of the Moone;becaule that aſter the ſame be corre-. 
ed,it ſheweth the true latitude of the Moon: & the fin- 
ding ofthis motion at any time isto be toundinſuchor. 
der asisſhewedn the 8 Preceprt,by help ofthe 13 and14. 
Cannons inthe Colume,whoſe title is Latituding Lune. 


15, But 
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15. But #{phonſus and his followers make the begin- 
ning ofthe faid motion to be atthe head of the Dragon, 
and is called by them the; Argument of the latitude of 
the Moone,and the daily motion of the Moons latitude 
Is 13. degrees;,\,... %..and according voto this moti- 
on the makethherrcuohuion.in:27 dayes, 5 houres, }. 
. Andihe Argumentot the MoonesJatitude 1s tobe 
found atany time giucn; by. addingjot-90.degrees voto 
the mean motion of; herclatitude: the manver of the fin- 
ding whereof was ſhewed in-the. 14 definition of this 
Chapter. ted) {JO K3Qhl | | 
16, And you have to note,that according tothe mo» 
tion of the delerent of the Epicicle, the- centre: of the 
Epicicle is imagined to deſcribe a circle in the middle of 
the ſaid deferent : which circle: is called thecitcle of rhe 
mouing of thecenre; and' this circle isf1gnified in the 
firſt ipureby the white circle jnthe middle of the blacke 
deferent of the Epicicle, eclcribed by the centre of the 
ticſt Epicicle, | 
17. The firſt Epicicle is anorbe in the Theorique of 
the Moone, which continually carieth about the ſecond 
Epicicle of the Moone. This orbe hath his owne proper 
motion about his owne poles and axletree, which axle- 
tree is perpendicular vntothe plane ot the detcrent of 
the Epicicle, and is paralell vnto the faid axIctree of the 
ſaid defercnt: whetby it commethto paſle,that theplane 
o{ this fiſt Epicicle is alwaies in the plane of his deterent, 
Andthe motion of this Epicicle is contrary to the ſuc- 
ccſſion ofthe fignes,and the daily motion thereof is 13 
degrees, !, 3, i, and maketh oneemirerevolution in 
27 dayes and 13 houres almoſt: andthe ſemidiametes of 
this Epicicle is 6degrees, ,, . whereof the ſemiciameter 


of 
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of the mouing of his centre containeth 60. 

18, The | Joke of the firſtEpicicle is a point in the 
ſuperficiesthereof,which is furtheſtdiſtant from che cen- 
tre of the earth. And the oppoſit Auge 1s thatpoint 
which is neareſt vntothe centre of the.carth. And the 
Augeand oppoſit Auge is determined by a right line 
drawne from the centre of the carth vnto thecircumte- 
rence of the ſaid firſtEpiciclehrough the centre of the 
ſame, As in the firſt figure the point B isthe Auge of the 
firſt Epicicle,and thepoint C the oppoſit Auge thereof. 

19, The meane Anomaliaof the Epicicle, wiich is 
otherwiſe called the meane Argument,is anarch of the 
firſtEpicicle, containing the diſtance berwixtthe centre 
of the ſecondEpicicle, and the Aupe of the firſt Epici- 
cle. And this is determined by a right line drawne from 
thecentre of the firſt Epicicle vnto the centre of the ſe- 
cond Epicicle,as this figurenext following ſheweth. 

Y 


Maginus his Theoriques, =273 


q The third figare belonging to the Thewrique of 
the Moone. 


Ls 


W2—= 


N which figure, the outermoſt circle repreſenteth the 
Eclipticke, and thelefler circle within that is a curcle 


which the centre of thefirſtEpicicle is imagined to de- 

{cribe. The ſemidiameter whereof is the line A E, and 

the point E ſignifieth the centre of the firſt Epicicle, 

whoſe ſemidiamexer is the line A and the pount B # 
n x 
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the Ange, andthe point C the oppoſit Auge thereof : 
the point F ſignifieth the centre of the ſecond Epicicle, 
and the arch B F is the meane Anomalia of the Moon: 
and this is called _Anomal:a mot res in the Prunenicall ta- 
bles, the finding whereof is raught in the 8 Precept by 
helpeof the r2 and 14 Cannons, in the Colume, wholc 
titleis .Anomalia Lung, 

20, The firſtEpicicle is imagined to be devided into 
two parts, whereot the one part is calledhe higher or 
vpper part,and the other iscalled the lower part of the 
Epicicle, And theſe two parts arc ſhewed by two right 
lines,drawne from the centre of the world, marked with 
A, ſo asthey touch the ſaid firſt Epicicle on both ſides. 
As in this preſent figure the two lines, AL and A M 
aredrawne from thecemre A, and doe touch the fuſt 
Epicicle in the points L and M : and that part of the 
Epicicle, which is aboue the points L and M, marked 
withthe letters LB F Mis the higher part, but the other 
part,viF, L C M, is the Jower part of the Epicicie. 

21, And the twopoints L and M are the Touch: 
points of the firſt Epicicle. 

22, The ſecondEpicicleis an Ocbe in the Theorique 
of the Moone, inthe circumference whereof the bodie 
of the Moone is alwaies carried about. 

The plane of thisEpicicle is alwaies in the plane of 
the firſt, andthe axletree thereof is perpendicular vnto 
the plane of the firſt Epicicle,and thertore the axletrees 
of the two Epicicles and of the deferent of the firſt Epi- 
cicle,are paralels oneto another, 

And the mouing of this ſecond Epicicle 1s contrarie 
vntothe moouing of the firſt Epicicle: and the motion 
hereof beginneth atthe Auge of the ſecond + Bang 
| | 23. 1NC 
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23. The Auge of the ſecond Epicicle isthat point in 
the circumference of the ſaid ſecond Epicicle, which is 
neareſt vntothe centre of the firſt Epicicle: and the op. 
poſit Augethereof is furtheſt fromthe centre ofthe ſaid 
Epicicle: for theſe Auges hauereſpeRrothe centre of 
the firſt Epicicle,andnotto thecemre of theearth. 

24. The Anomalia of the Excentrique, which ſome 
callthecentre of the Moone, is an arch of the ſecond 
Epicicle, beginning atthe Auge of the ſaid ſecond Epi- 
cicle, and ending at the body of the Moone. As in the 
third figure of this Chapter the point R ſignifieth the 
Auge of the ſecond Epicicle,and the place of the Moon 
is ſignified by her proper caraQter in the circumference 
thereof, and the arch of theſaidlittle circle, contained 
berwixt R and thecaracter of the Moone, is called the 
Anomaliaof the Excentrique,orcentreot the Moone, 
Andthis Anowalia is called in the Prutenicall Tables 
Longitudo Duplicata, or the double longitude of the 
Moone from the Sunne: and che {imple longitude was 
defined before inthe 13 definition of this Chapter. 

And itiscalled the doubled longitude, becauſe that 
the motion of the Moone in the ſecond Epicicleis dou- 


right linedrawne from the centre of che firſt Epicicle vn- 
tothe body of the Moone, Asinthethird figure of this 
Nn jj. Chapter 
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Chapter the right line E G, and the caraQter of the 
Mooneis called theline of the true Anomalia, becauſe 
it is drawne from the centre of the ficſt Epicicle, which is 
marked with the letter E, vntothe body of the Moone, 
marked with the caraRter of the Moone. 

26. The true Anomaliaot the Moone,which the Al- 
phonſines doecall the true Argument, is an arch of the 
firſt Epicicle,contained betmixtthe Auge of the ſaid firſt 
Epicicle,and theline of the tue Anomalia, As in the 
ſaid thirdfigurethearch B G is called the true or equa- 
ted Anomalia, or the true Argument of the Moone. 

27, The cquacion of the centre, which in the Prute- 
nicall rablesis called the equacion of the ſecond Epici- 
cle, is an arch of the firſt Epicicle, whereby the true 
and meane Anomalias do differ the one from the other. 
As in thefaid third figure the arch B G isthe true Ar- 
gument of Moone,and thearch B F isthe mean Ano- 
malia or Argument of the Moone,or of theEpicicle,de- 
fined in the 19 definition of this Chapter: the difference 
bertwixt theſe rwo arches,is the little arch G F, and this 
difference, is called the Proſthaphereſis of the centre, 
The finding whereof by the Prutenicall cables, is taught 
inthe 24 Precept, by helpe of the 18 Cannon, in that 
Collum whoſe title is Sccand: Epicycis, And this equaci- 
on is to be added orſubtracted from the mean Anoma- 
lia, asis ſhewed inthe ſaid 24 Precepr,tothe end thatthe 
true Arguinent or Anowalia way bee had, Andthe 
greateſt cquacion that can be,is 12 degrees,,',. ;,. which 
then happeneth, when the Moone 1s in either of the 
Touch-points of the ſecond Epicick : which Touch- 
points are determined by two right lines drawne from 


the centre of the firſt Epicicle ; and touching the cir- 
cunmfercnce 
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cuinference of the ſecond Epicicle, oneach ſidethereof. 

28, The line of the true motion of the Moon isatighe 
line drawn from the centre ofthe world, throghthe body 
of the Moonvnto the Ecliptick,&the point in the Eclip- 
ricke, where that line endeth, is the true place of the 
Moone: asin the third figure the line A G T fignifieth 
theline of her truemouing, andthepoint T is the true 
place of the Moone. 

29. Thetrue or apparent motion of the Moone is an 
arch of the Eclipticke, beginning at ſome knowneplace 
of the Eclipticke, and ending ax the true place of the 
Moone: which arch dooth begin either atthe firſt ſtarre 
of theRams horne, ot at the Vernall Equinox, either 
meane or true, orels at the line of the meane place of 
the Sunne, As inthe ſaidthird figurethe arch * T is the 


apparent or true moouing of the Moone from the fult 
ſtarre of theRams horne. 


30. The equacion ofthe firſt Epicicle is anarch ofthe 
Eclipticke,contained betwixtthe line of the meane mo- 


ving of the Moone,andthe line of hertruemouing, As 


for examplc,inthethird figure of this Chapter the line 
A V istheline of the meane mouing of rhe Moon,and 
theline A Tis theline of hertrue mouing,and the arch 
of the Eclipticke,contained betwixt theſe two lines, that 
isto ſay, the arch T V,iscalledthe equacion ofthe firſt 


\Epicicle,orthe equacion of the Argument, And the fin- 


ding of this equacion at any time giuen,js taughtin the 
24 Precept,by helpe of the 18 Cannon,jin the Cojlum, 
wholc title is Prim! Epicycli, But becauſe this equacion 
doth varic, and is ſometimes greater and ſometimes lel- 


er, therefore the abſolute and perte& cquacionistobe + 
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found by the proportionall minutes, and the exceſſe, 
which were defined before in the 29 definition of the fite 
Chapter, and therefore I'necd not here again to define 
the ſame, but onely to tell you, that the proportionall 
minutes aretobe found in the 18 Cannon, inthe Col. 
lum, whoſetitle is Scrupula Proper tionalia:and the = 
exceſſe is to be found in the ſaid 18 Can- 
non, inthe Colume, whoſc title is 
Exceſſus. 


Here endeth my Extratt of Magints his Theoriques : And 
if this my labour ſhall content you, then looke ſhortly 
 forthewſeof the Prutenicall Tables. 


1BE— 
MAKING. DESCRIP- 


T19QN, AND VSE, UP 
TWO MOST INGENIOVS AND 


neceſlarie Inſtruments for Sea-men, to find out 


thereby the Jatitude of any place vpon the Sea or 
Land,in thedarkeſtnight that is, without the 


- helpeof Sunne,Moone,or Starre. 


Firſt inuented by my good friend, Ma- 
{ter Doctor Grlbert, amoſt excellent Philoſopher, 


and one of the ordinarie Phyſicians toher Majeſtic: 
and now here plainly ſet downeinour mother 
tongue by Maſter Blundeuile, 


LONDON, 


Printed by Adam lilip, 


1602, 
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lum, whoſetitle is Scrupula Propor tionalia:and the = 

exceſſeisto be found in the ſaid 18 Can- 
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(cription, and vſe, of two molt Irge- 


nious and neceſlarie Inſtruments for Sea-men, 


co find out thereby the latitude of any place vpon 
the Seaor Land, in the darkeſt night that is, 


wrh718 the helpe of Sunne, Moone or Stars, - 


tion of the Needle vnder any 
Horizon , which declination 
being once had, then the other 
Inſtrument ſheweth the latitude 
of that place, hauing ſuch de- 
clination . But becauſe the In- 
ſkcument of Latitude confiſteth of two parts, that isto 
ſay, of an immoouable part , which I call the Mater, 
hauing therein a Quadrant, containing the go degrees 
of Latitude, and alſo a Spirall linc : and the other 

_ part is moouable, containing a Quadrant, deuided in- 
to 90 degrees, which are the degrees of declination, 
and allo an Index, with a Fiduciall line, (nomng 1m 
| Oo att- 
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Latitude : I mind firſt here to ſet downe the making 


of the Inſtrument of Latitude, becauſe it requireth a 
number of circles, to findout thereby the Spirall line, 
contained in the Mater of the ſaid inſtrument of Lati- 
tude, the order whereof is here plainely ſet downe, as 
well by this figure demonſtratiue,hereto annexed, as by 
this my deſcription of the ſame. 


T he Figure, 
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Irſtdrawa circle vpon a peece of ſmooth paſibord, 
ſo great, as the whole diameter thereof may con- 
taine in length atthe leaſt ſeuen or eight inches,and 
markethe centre of that circlewith the letter C : and by 
drawing two croſle diameters, marked with the letters 
' I F and K E,paſling through the ſaid centre, and crof- 
ſing one another inthe ſame mith right angles, you ſhall 
thereby deuide the whole circle into foure Quadrants or 
quarters. Andremember,thar of the two crofle diame- 
ters, the perpendicular, markedwith I F, muſtbepro- 
duced in ſuch ſufficient lengrth,as may ſerue ro ſuchpurs= 
poſe as is hereafter ſhewed, as from I to H, ſo as this 
perpendicular line is marked with foure letters, that 1s; 
F C | H, and the other croſle or.ouerthwart diameter 
is marked with three letters, vi. K C E. Thatdonede- 
uide the nether quarrer of the ſaid circle on the right 
hand , marked with the letters F E, into 90 degrees, 
proceeding from flue to five, till you come to go, mar- 
king the ſame Quadrant with the letters F CE, begin- 
ning to account from F to E, whichis thearch of the 
ſaid Quadrant, which [will call from henceforth the in- 
ner Quadrant,by helpe whereof you haueto deuide as 
well the middle Quadrant,marked with L N,as the out- 
wardmoſt Quadrant, marked with M H, asthe Figure 
(heweth, And the two laſt Quadrants doe containe each 
of them 19 circular lines of diuiſion, making 18 ſpaces, 
cuery ſpace containing fue degrees, andateto be drawn 
in ſuch order as followeth; nr 
Firſt, you haue to drawa right lineparalell co C Ez 
beginning at F, and apoceng forward towards your 
right hand in ſome ſufficient length, torthe longer, the 
better to {erue your purpoſe, Then take with your Com- 
Ooj pas 
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pas the diſtance betwixt C and F, and applie that di- 
ſtanceto the ſaid right parale!lline, by putting the one 
foot of your Compas inF, andthe other at the end of 
that diſtance,marking that point with the letter L:; then 
by ſetting the fixme foot of your Compasin C, and by 
extending the other foot to L,drawa portion of acircle 
ſomwhat morethan a Quadrant,towards your let hand, 
and marke the end of that arch with the letter N, which 
arch isto be deuided into go <quall parts or degrees, by 


helpe of 19 circular lines of diuiſion, to bee drawne as 
followeth, 


Firſt ſer the firme foot of your Compas in F, and 
with the other foot, extended to the centre C, draw a 
Circle from C to L, and that ſhall be the firſt circle of 
diuiſton, ſhewing thatthe point L is the fiſt point from 
whence you haue to accountthe go degrees of the mid 


dle Quadrant,procceding vpward by fiue and fiuc,vnuill 
youcome to go, 


Then to draw the reſt of the circles of diuiſfion, be- 
longing tothe ſaid middle Quadrant, you haueno more 
eo doe but to remoue the firme foot of your Compas to 
euery fift degree of the firſt and inner Quadrant, and al- 
wayes to extend the other foct tothe-centre C, ſoſhall 
you juſtly deuide the arch of the middle Quadrant into 
go degrees. Now to draw the arch of the outwardmoſt 
Quadrant, marked with M H, you muſt doc thus. Firtl 
take with your Compas the diſtance betwixt the letter L 
andthe centre C,and applie that diſtance tothe quarter 
of thefirſt whole circle on the left hand,matked with the 
letters F K,which you ball find to be all one,then by ſer- 
ting the one foot of your Compas in F, and by exten- 
ding the other foottothe end of that diſtance vpon the 

right 
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right paralc|[line before drawn, and marked ith the let» 
ters F L, marke that point or end of diſtance with the 
letter M, as youſee iathe foreſaid Figure. Thea fer the 
firme foot of your Compas inthe cents C, and by ex- 
tending the'other footto the point M, draw a portion of 
acircle ſomewhat more than a Quadrant, towards your 
left hand,and marke the end thereof with the letter H, 
which ſhall be thearch of the outwardmoſt Quadrant, 
and muſt be deuided into gocquall parts or degrees, by 
helpe of 19 circles of diuifion tobe drawne as followeth. 
Firſt,by (ering the firme foor of your Compas in F, 
and the other in K, draw acitcl from K ro M, from 
which point you muſt begin to account the go degrees 
of thatarch, and ſo to procced towards your left hand 
from 5 to5 vntillyoucometo 90, which diuiſion is to be 


| madeby remoouting the firme foot of your Compas to 


euery fift point of dtuiſion, contained inthe arch of the 
firſt inner Quadrant, marked with theletters F E, exten- 
ding alwayes the other mouable toot tothe letter K, and 
ſore drawalthe circles of diuiſion belonging tothe out- 
wardmoſtQuadrant« That done, you haue to draw the 
Spirall line, which cannot bee rightly done, vntull you 
haue deuided euery one of the circles of diuiſion, belon- 
ging to the outwardmoſt Quadrant, each one into go 
parts or degrees, beginning your account at every hift de- 
eree of the arch w the ſame outwardmoſt Quadranr, 
and ſo toproceedfrom 5 to 5,vntill you come tothe ler- 
ter K,whereas the go degree of cuery ſuch circle endeth. 


How toadraw the Spirall line. 


You ſeg that inthe foreſaid Figure the Spirall linebe- 
= O 0 iij ginnerh 
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Son atthepointL, and endeth atthecentre of the 

rſt whole circle, marked with C,as thefirſt circle of di- 
uiſfton;belonging tothe middle Quadrant,drawne from 
C to L,doth plainely ſhew. 

But boca the ſaid Spirall line is to be drawneſo as 
it maycontaine 18 ſeucrall portions, you hauc todraw 
the firſt portion thereof thus. Firſt deuide the ſecond 
Circular line of EY to theoutwardmoſk 
Quadrant, into go equall partsor degrees, proceeding 
from the fift point of the ſaid ſecond line of diuifion vn- 
to K,whereas is ſet downe the 90 degree, feruing to all the 
Ly circles of diuifion belonging to the ſaid outwardmolt 
Quadrant: which istobe done, by deuiding the (aid ſe- 
cond line firſt into three equall parts, and euery one of 

_ thoſeparts again intothree. Then laſt of all cuery one of 
them into two parts, cuery part whereof ſhall containe 
fiue degrees, Andafter this manner is to bee deuided 
euery one of the 19 lines of diuifion belonging to the 
ſaid ontwardmoſt Quadrant. T hat done, take with your 
Compas the firſt fitt part of that ſecondcitcle, being ſo 
deuided,and there make a pricke : x whichprick,lay the 
oneend of yourRuler,and lay the other end thereof at 
the firſt fift degree of the inner Quadrant, and ſodraw a 
dead right line, which will cut the ſecond line of diviſion 
belonging to the middle Quadrant, and there make a 
pricke, from which pricke to the letter L you hauc to 
draw the firſt portion of the Spirall line. Now to draw 
the ſecond portion of the ſaid Spirall line, you mult re- 
ſortto the third circular line of diuifion, belonging to 
the outwardmoſt Quadrant : and hauing deuided that 

line into 90 equall parts or degrees,as you did betore the 
ſecondline,and taken thereof with your Compastenne 
| degrecs, 
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degrees, there make a pricke,to which pricke lay the one 
end of your Ruler, and the other end tothe tenth degree 
of the inner Quadrant,and draw a deadright line,which 
wil cut the third circularline,ſeruingto the middje Qua- 
drant, and there make the ſecond pricke, from which 
pricke you hauc to draw the ſecond portion of the Spi- 
Tall line,ſo as it may joine with the firſt portion. Then to 
draw thethird portion of the Spirallline, you muſt pro- 
ceedto the fourth circular line ofdiuiſton, belonging to 
the outwardmoſt Quadrant,and deuide that into go de- 
grees,as you did before, whereot you mult take 15 de- 
grees,and there make a pricke,to which pricke youmult 
lay the one end of yourRuler, andthe other end tothe 
15 degree of the inner Quadrant, and having drawne a 
rightdeadline, youſhall find thar it willcurthefourth 
circular line belonging to the middle Quadrant, and 
there make a prick, from which "" you haue to draw 
the third portion of the Spirall line,fo as it may joineto 
the end of the ſecond pottion thereof. Now tofind out 
the reſt of the 18 portions of the Spirall line, youmuſt 
obſeruetheſelfeſame order of working, which youdid 
before in finding outthe firſt three portions, = 
Thus hauing plainely deſcribed vato you the making 
of the immouable part or Mater of the ſaid Inſtrument, 
I will now ſhew you how to make the moouable part: 
which, as I ſaid before, is none otherthing but a Qua- 
drant,hauing an Index,with a Fiduciall line,anſwerable 
in all reſpe&ts tothe firſt inner Quadrant, differing onely 
inletters. For wheras the inner Quadrant is marked with 
theletters F CE, this for difference ſake, and for the 
right placing the ſame vyponthe Mater, is marked "_ 
tnc 


286 


the letters A B G. Forwhen you come to vſe this In- 

ſtrument, you muſt place the angle A of the moouable 

Quadrant vpon the centre C of the inner Quadrant, 

there to be faſtened with a pin,ſo as the moouable Qua- 
drant may turne round about vpon the Mater. 


And becauſethis Inſtrument is not auaileable, with- - 
out the helpe of the other Inſtrument of Declination, 1 
haue therefore here ſer downethe ſhape of that Inſtcyu- 
ment of Declination, together with a plaine deſcription 
chereof, and thenT will ſhew the vie of both the ſaid In- 
ſiruments, 
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The deſcription of the ſaid nſlrument. 


He outward broad hoope or circle of this Inſtru- 
* ment would bee of fine Latton or Brafle, contai- 
ning in breadth about an inch and a halfe, and in thick- 
nefle almoſt a quarterof an inch, and the whole dia- 
metetthereof would be about tive inches, andin the ve- 
ry middeſt of the inſide of the broad circle is traced a 
middle ctrcle, which is deuided into foure quarters, eue- 
ry quarter comaining 9o degrees, whereof no more 
are grauen with numerall figures, but the two neather 
quarters,the one on the righdhand,and the other on the 
Itrhand, and the go degree is placed atthe neather end, 
- Whereas doth thote quarters doe mect. And atthe vpper 
end of the broadcirclc is ro bee placeda ringle to hold 
the Inſtrument thereby, when you would vie the ſame. 
Nowouerthwartthe ſaid broad circle arc faſtened in the 
very middeſt of the two outſides thereof, two thin plates 
of Latton, ſignifying the Horizon, bearing in breadth 
aboura quarter of an inch, 'The one platc on the one 
ſide of the broadcircle,and the other plate on the other 
fide of the ſaid circle, ſtanding right andjuſt one againſt 
another: of which two plates, each one is bored in the 
very middeſt on the inſide with a little hole, fo as into 
thoſe two holes may bee put an axletrce of yron, which 
axletree muſt be biggeſt in the very middeit, to the in- 
tent that the Needle becing wrought into the axletree, 
may hang juſt inthe middett of the faid axletree z which 
Needle would be ſmaller at the one end than at the other, 
for the ſmalleſt and ſharpeſt end thereof being touched 


with 
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meth a perſet Rone,doothalwaies ſhewthe Magneticall 
* declination of the place, whereas you make yourtriall. 
Andthe Needleitſelfe would be in length almoſt equall 
tothe whole diameter of the broad circle, yer fo, as it 
may caſily play and turne vp and downe, without tou- 
ching the ſame. Theſeparts being fitly and artificially ſer 
together, youhaue to couer the two outlides of the In- 
ſtrument, each of them with a round and cleare glaſle, 
that through them you may alwayes ſce vpon what de- 
gree the ſharpe point of the Needle tallech, after it rc« 
maineth ſtcadie without mouing: which glaſles,ſeruing 
to keepe the Needle from wind and duſt, would be fo fa- 
ſtencd tothe ourwardmolt edpe of the broad circle, as 
they may ſtand ſure,and not fall away. 


The wc of the ſaid two Inſiruments. 


Irſt ro find out by this Inſtrument the declination of 
the Needle vader the Horizon vpon. the Jand, you 
mult reſort into a place void of wind : or if you would 
trieic vponthe Sea, I chinke it beſt to goe to that place 
or coubbard of the ſhip,wherein the Mariners Compas 
15 wont to ſtand, and there ſteadily ro hold the Inſtru. 
ment, hanging vpon your right orleft thombe, ſo as it 
may hang right North and South,accorcing as the Ma- 
riners Compas dooth dire you, or cls by helpe of 
ſome little Diall, whoſe Needle is couched withaper- 
tec fone, and when you ſee rhatthe Needle ſtandeth 
ſtill, marke well vpon what degree in the middle line of 
the broad circle it falleth, for that ſhall bee the degree 
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. of Declination for that place, And having found the 


degree of Declination, take into your hand the Iyſtru- 
ment of Latitude, made of Braſle or Paitbord, in ſuch 
forme as you ſee ſet downe on the right hand of the 
firſt figure demonſtratue : which Inſtrument of Lati- 
tude confiſterh (as I hauc ſaid before) of two parts,the 
one vamoouable, called che Mater, and the other mo- 
uable. In the Mater is deſcribed a Quadrant , deuided 


| Into go degrees, which. are the degrees of Latitude, 


andalſo the Spirall line. Andthe moouable part con- 
taineth a juſt Quadrant, deuided alſo into go degrees, 
which are the degrees of Declination, together with 
his Index, having a Fiduciall lineto ſhew the latitude: 
and this moouable part,when youcome to vſe it, mull 
bee placed vpon the Mater, ſo as the angle A of the 
moouable part muſt bee faſtened with a pin vpon the 
centre or angle of the Mater, marked with the letter C, 
in ſuch ſort as the moouable Quadrant Nay turne round 
about vponthe Mater. That done, fecke out in the arch 
of the mouable Quadrant, the degree of -Declination, 
before found by the inſtrument of Declination;andlay 
that degree juſt vpon the Spirall line, deſcribed in the ” 
Mater,and holding it faſt there with your thombe,looke 
at that very inſtant vpon what degree of laritudethe In- - 
dex with his Fiduciall line falleth,forthat ſhall be tac 
latitude of that place. 
As for example, M. DoQtor Gibert having found 
by the Inſtrument of Declination, as he wrote to rae, 
the declination at London to be 72 degrees + then by 
applying the ſame to the Inſtrument of LIT, " 
uc 
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ſuch order as is before taught, he found the latitude of 
London tobe 51 degrees, 32 minutes. And [I prouing 
the ſame at mine owne houſeat Nemton Flotman. nor 
diſtant aboue foure mules Southward from Norwich, I 
found the declination of the Needle to bee 73 degrees 


and alittle more, andthereby1 found our latitude here 
to be 52 degrees or thereabout, | 


Both theſe Inſtruments I receiued not long ſince 
from my deare friend M.DoQtor Gulbert, for the which 
I moſt heartely thanke him, the inuention of which In- 
{truments deſerueth more worthie commendation and 
praiſe, thanI am able any way to yeeld, hoping that all 
Sea-men will bee as thanketfull ro him as I am in heart 
and good will,for whoſe profitthere was neuer invented 
from the beginnivg of [5 mere two ſuch noble and ne- 
ccllarie Inſtruments as theſe are, and therefore worthie 
to beeltcemed of a)l men accordingly. 


By helpe of the ſaid Inſtrument of Declination,you 
may alſo rcadily find out the variation of any Mariners 
Compas in Notth-Eaſting or North-Weſting, if you 
place the Inſtrument within fuch a ſtanderd as Robert 
Norman dooth ſet downe by figure i his booke cal- 
led, The new Attractive: which point, Maſter Borrough 
would haue to becalledthe Reſpective point, and not 
the Attractive , Bur M, DoCtor Gzlbert in his booke - 
De Magnete, prooueth by divers good demonſtrations 
that it ought moſt properly to be called the point of 
Coition, orthe point Coitiue, and neither ReſpeRiue 

Pp 1 nor 
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nor Attrative, The manner how to vſe the ſaid Inſtru- 
ment, in ſecking to know the variation ofthe Marriners 
Compas in any latitude,'is theſelfe-ſame which Robert 
" Norman and Maſter Borroneh doe fer downe in 

' the foreſaid booke, whereunto I doe 
ceferre you,and ſobidyou well 
RE... - 


ww 


FINIS, 


A ſhort Appendix annexed to the for 
mer Treatiſe by Edward WWripht,at the motigg of * 
os the right Worſhipfull M. Door G.1berr. 


tae 4 Ecauſe the making and vſing of the foreſaid Inſtrument, 
_—_ | for finding the latitude by the declination of the Mag- 
neticall Needlegwill bee too troublefoume for the moſt 
part of Sea-men,being notwithslanding a thing mo#t 
worthze to be put in daily praGtiſe, eſpecially by ſuch 
. as wndertake long voyages : it was thought meet by 
1% * amy worſbipfullfiuend M.Doftor Guubert, that (ac- 
cording to 4. Blundeuiles carne requeFt) this Table following ſbould be 
bereunto adiomed; which M. Henry Brigs (profeſſor of Geometrie mm CGre= 
fham Colledge at London) calculated and made out of the doEtrine and ta- 
bles of Triangles, according to the Grometricall grounds and reaſon of this 
hflrument, appearing in the 7 and 8 Chapter of M. Doctor Gilberts fift 
booke of the LoadFHone. By belpe of which Table, the Dlagneticall dechnation 
being giucn, the beiz bt of the Pole may moF1 caſily be found, after tha 
manner . 
ith the Inflrument of Declination before defaribeel, find cut what the 
Maegncticall declination is at the place where you are : Then looke that Mag- 
weticall declination in the fecond Colitmne of this Table, and in theſame line 
muncdiatly towards the left hand,you ſhall firid the height of the Pole at t'ie 
Same place, wnlefse there be ſorae v.11 ation of the dedin:tion, which muft be - 
formd ont by particular obferuation in cu:y plit e. | 
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